Equipment for Survey (Hand Used)



PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL IN KIGALI CITY WATER NETWORK

Hand Over Equipment for Survey (Procured by JICA)

Equipment Name Prod;fltri;)tx;:erial SN Oty Ur(lllzt{‘ll’;;cc Un(it‘);el:‘;ice Toz;l/el’nr)ice

Equipment for Survey
Portable test meter -1JS-1 2 1,520,913 200,000 400,000
Portable GPS 471047596(18-3 5 243,346 32,000 160,000
Residual chlorine test meter -1J5-8 2 64,639 8,500 17,000
Portable clectric conductivity meter 2548936|35-10 2 84,411 11,100 22,200
TOTAL (Equipments for Survey) 1,913,308 599,200

Date; 23th January 2019

For WASAC

/ /}

Mr. NTAMUTURANO Desire

VERIFIED BY:

Mir. BA]

1
Head of Leak Detection and Pressure NRW Mﬁ'nazer

Management

1GE Jean Berchmas

PR T T
cLvue

Director of Urban Water and
Sanitation Services

For JICA

1 /i
it
Mr. ITANGISHAKA Vedaste
Assistant / NRW project

Mr. SHIGEO Otam

Chief Adviser of NRW Project
and JICA Expert team
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Equipment for Training Work on Pipe Repair and
Service Pipe Connection, and
Equipment for Pilot Project (Ruyenzi and Kadobogo)

Used in Two Pilot Areas



PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL IN KIGALI CITY WATER NETWORK

Hand Over Equipment List Used in Training work aud in Two pilot areas activities ( Kadobogo & Ruyenzi ) (Procured at Rwanda)

Quantit

Quantity

Balance

‘Total Price

Kadobogo pilot area and training activities)

; s R iF . | Unit Price
No. Nime of Equipment . Specification Unit y Used | procured (og:::)c RWF)™ (RWE)
4 |Polypropylene sacket of DN %’ DN3/4°”, PN16Bars ( Used in training) set 12 26 14 1,500.0 18,000.0
6 |Polypropylene elbow of DN %*,90° DN3/4”, PN16Bars  Used in training) set 3 26 18] 1,500.0 12,000.0
12 |Polyethylene union (HDPE) of DN %™ PN16 bars, 1SO 4427 set 2 9 7 4,000.0 8,000.0
15 |Polyethylene elbow(HDPE) of DN 17, 90° PN16 bars, ISO 4427( Used in training) set 2 9 7] 3,500.0 7,000.0
Service saddle and accessories (for PVC pipes) of Service saddle for PVC: PN16
18 DN160mm-1" ( Used in training) set ! 1 0} 63,0020 68,002.0
Service saddle and accessories (for PVC pipes) of Service saddle tor PVC: PN16
19 | DN160mm-3/4" ( Used in training) set ! ! 0] 680039 68,003.0
2 Service sadc{le and accessories (for PVC pipes) of Service §addl}3 for PVC: PN16 set 2 B ol 34,0000 748,000.0
DN9%0mm-1 ( Used in training)
Service saddle and accessories (for PVC pipes) of Service saddle for PVC: PN16
2 sacdle ! v 0,000, 60,001.5
! |DN9Omm-3/4" ( Used in training) st |2 4 2| 300008 001
23 Service sadd]?t and accessories (for PVC pipes) of Service sgddlg ttor PVC:PN16 set 1 2 1| 680030 68,003.0
DNé63mm-3/4" ( Used in training)
26 |Service saddle for PEHD of DN200mm-1" Service saddle for PEHD:PNI6 set 1 i 0| 78,000.0 73,000.0
( Used in Ruyenzi pilot area, Gravity pipe)
y - eve
36 |Ball valve of %7 Quarter-turn valve of 4, PN16 set |2 31 29| 80000 16,000.0
( Used in training)
37 |Ball valve of 1" Quarter-turn valve of 17, PN16 et | 3 31 23| 16,500.0 49,500.0
( Used in training )
1SO 4064-2005/EN14154-2007, DN15mm,
L=170mm, velocity meter. Single jet dry dial,
. direct reading with anti-tampering sealing cup, o
39 [Customer water meter- 1511}m PN16, Class C, 360° rotation register, high set 15 15 0] 40,038.0 600,570.0
resistance to impurities, body in brass.
{ Used in meter replacement, two pilots areas)
ISO 4064-2005/51\314154-2007, DN20mm,
L=190mm, velocity meter. Single jet dry dial, .
. ! direct reading with anti-tanpering sealing cup, :
40 |Customer water meter-20mm PN16, Class C, 360° rotation register, high set 15 15 0] 68,000.0 1,020,000.0
resistance to impurities, body in brass.( Used in
meter replacement, two pilots areas)
41 [Polyethylene Pipe of DN200mm-6m  |PNIG bars, [SO 4427, . _set_ 1 1 0] 3150000 315,000.0
42 |Polyethylene Pipe of DN11Omm-6m  |PN16bars, [SO 4427 set 1 1 0] 280,000.0 280.000.0
| 44 |Polyethylene Pipe of DNSOmm-6m PN16 bars, ISO 4427 . set 1 1 0] 27,1150 27,115.0
. N .. . 1SO 1452, PN16 bars, ,wall thickness 4.7 mm, 1PS
50 |PVC Pipe of DN63mm joined with Rubber gasket wasket in EPDM( Used in training) set 1 3 2 43,343.6 43,343.6
. . . ISO 1452, PN16 bars, 6m, wall thickness 3.7 mm,
51 [PVC Pipe of DN50mm joined with Rubber gasket IPS gasket in EPDM ( Used in training) set 1 1 0] 27,1278 27,127.8
56 |PVC Coupling of Dn50mm ISO 1452, PN16 bars ( Used in training) set 1 1 0l 99705 9,970.5
. . - PN16, Class B (6m, threaded on 2 ends +1
58 {Galvanized Steel Pipe of DN3/4 Socket) ( Used in Ruyenzi pilot area) set 1 7 6| 19,500.0 19,500.0
59 |Galvanized Steel Pipe of DN1" PTG, Class B (6m, threaded on 2 ends +1 st |1 7 6| 25,0000 25,000.0
Socket) ( Used in training)
60 |Galvanized Steel (Union) of DN3/4" PN16, Class B ( Used in Kadobogo pilot area) set 22 45 23 3,500.0 77,000.0
61 |Galvanized Steel (Union) of DN1” PN16, Class B ( Used in Kadobogo pilot area) set 4 45 41]  4,500.0 18,000.0
62 |Galvanized Steel (Nipple) of DN3/4" PN16, Class B ( Used in training) set 29 30 1| 1,500.0 43,500.0
63 |Galvanized Steel (Nipple) of DN1* PN16, Class B ( Used in training) set 24 30 6| 2,000.0 48,000.0
64 |Galvanized Steel (Elbow 90° ) of DN3/4" PN16, Class B ( Used in Kadobogo pilot area) set 4 60 56 1,500.0 6,000.0
65 | Galvanized Steel (Elbow 90° ) of DN1" PN16, Class B ( Used in Kadobogo pilot area) set 3 60 57 2,000.0 6,000.0
66 |Galvanized Steel (Coupling for PPR-GP) of DN3/4"  |PN16, Class B ( Used in training) set 9 30 21 1,500.0 13,500.0
67 |Galvanized Steel (Coupling for PPR-GP) of DN1" PN16, Class B ( Used in Kadobogo pilot area) set 3 30 27 2,000.0 6,000.0
68 |Galvanized Steel (Coupling for HDPE-GP) of DN3/4" [PN16, Class B ( Used in training) set 2 30 28 1,500.0 3,000.0
. Wrench set (8mm-32mm) (to be packed in a metallic
75 |Mechanical tool Set box). To be supplied with at least a pair of kev for each set ! 1 0] 3500000 550,000.0
For water sealing (supplied in the tapes of width
80 | Teflon tape 25mm, thickness of 0.076-0.2mm) ( Used in set 200 200 0 200.0 40,000.0




81

Customer mater with accessory

DN15mm, vane wheel type,ISO 4064-
2005/EN14154-2007 ( used in meter replacement
in two pilot areas)

set 400 400 0] 65,0000

26,000,000.0

82

33

Water Flow Meter with accessory for Drinking Water

DN50mm, PN16, Mechanical Type, Flanges

(installed at PM2 manhole of the pilot project)

set 1 1 0] 183,600.0.

183,600.0

DN80mm, PN16, Mechanical Type, Flanges

(installed at PM1,3 manhole of the pilot project:
1set each)

set 2 2

<

233,325.0

466,650.0

84

85

DN50mm, PN16, for SP, Ductile Iron Body

(installed at PM2 manhole of the pilot project)

set 1 1 o| 225,000.0

225,000.0

Frange Adaptor with accessory for Drinking Water

DN80mm, PN16, for SP, Ductile Iron Body

(installed at PM1,3 manhole of the pilot project:
1set each)

set 2 2 0] 255,000.0

510,000.0

36

87

Gate Valve with accessory for Drinking Water

DN350mm, PN16, Manual

(installed at PM2 manhole of the pilot project)

set 1 1 0] 286,375.0

286,375.0

0.0

DN80mm, PN16, Manual
(installed at PM1,3 manhole of the pilot project:
1set each)

(installed at PM1 valve box :2sets, PM3 valve
box: Iset)

set 5 5 0] 240,975.0

1,204,.875.0

90

Water Flow Meter with accessory for Drinking Water

DN150mm, PN16, Mechanical Type, Flanges

(installed at PM4 manhole of the pilot project)

set 1 1 0} 308,550.0

308,550.0

9

—

Frange Adaptor with accessory for Drinking Water

( Used in Kadobogo pilot area)

(installed at PM4 manhole of the pilot project)

set 1 1 0} 235,500.0

235,500.0

Gate Valve with accessory for Drinking Water

DN150mm, PN16, Manual

(installed at PM4 manhole of the pilot project)

set 1 1 0] 790,500.0

790,500.0

9

-

Analogue Pressure Gauge 25MM

IP65 protection, Range 0 to 20,000psi

(installed at PM1,2,3 and 4 manhole of the pilot
project: 1set each)

set 10 10 0} 316,200.0

3,162,000.0

TOTAL VALUE USED IN PILOT AREAS

37,752,686.4

Date; 28th November 2018

[ ~ For WASAC

UTURANO Desire

Head of Leak Detection and Pressure

Management

YERIFIED BY:

Mr: BAHIGE Jean Ber s
NRW Manager

For JICA

ITANGISHAKA Vedaste

Assistant / Non -Revenue Water Pedject

(Z

Mr. S O Otam

Chief Adviser/Non-Revenue Water
Management of JICA Expert Team




Equipment for Training Work on Pipe Repair and
Service Pipe Connection, and
Equipment for Pilot Project (Ruyenzi and Kadobogo)

In WASAC Store



PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL IN KIGALI CITY WATER NETWORK
Hand Over Equipment Balance list to WASAC store (Procured at Rwanda)

Quzintity

Balance

Unit Price

T otal Price.

N: 0 H Anect i ati ‘ i , 5
ame of Equipmerit Specification Unit Procured towasac (RWF) (RWVF)
store .
For Butte welding of PPR pipes and
. . fittings w/diameters of 1" and 3/4"(to be
Wi a N
1 ?:]t te . e\l/(]l;ﬁf }l\)/ihzhmc for packed in a metallic box and be supplied| pce 1 1 345,000.0 345,000.0
YProp} P with an extension cable (2x2.5mm2) of
50 meters.
2 {Polypropylene Pipe of DN %™ DN3/4"’, PN16Bars m 110 120 3,150.0 378,000.0
3 [Polypropylene Pipe of DN 1’ DN1”’, PN16Bars m 110 124 3,548.4 440,000.0
4 |Polypropylene socket of DN % DN3/4"*, PN16Bars pce 26 14 1,500.0 21,000.0
5 |Polypropylene socket of DN 1"’ DN1”’, PN16Bars pce 26 26 2,000.0 52,000.0
6 |Polypropylene elbow of DN %> .90° DN3/4”’, PN16Bars pce 26 18 1,500.0 27,000.0
7 |Polypropylene ¢lbow of DN 1", 90° DN1”’, PN16Bars pce 26 26 2,000.0 52,000.0
8 |Polyethylene Pipe(HDPE) of DN % |PN16 bars, ISO 4427 roll(m)]  1(100m)| 1(100m) 155,363.0 155,363.0
9 |Polyethylene Pipe(HDPE) of DN1” PN16 bars, 1SO 4427 roll(m)| 1(100m)| 1(100m) 239,840.3 239,840.3
10 | Polyethylene socket (HDPE) of DN %°” [PN16 bars, ISO 4427 pce 9 9 2,500.0 22,500.0
11|Polyethylene socket (HDPE) of DN 1* |PN16 bars, ISO 4427 pee 9 9 3,500.0 31,500.0
12 |Polyethylene union (HDPE) of DN %’ |PN16 bars, ISO 4427 pee 9 7 4,000.0 28,000.0
13 {Polyethylene union ([IDPE) of DN 17 - |PN16 bars, [SO 4427 pee 9 9 4,500.0 40,500.0
17" Polyethylene clbow (HDPE) of DN %"
. ;’Oyf hylene elbow (HDPE) of DNA™ | ) o4 ars, 150 4427 pee 9 9 2,500.0 22,500.0
Polyethyl 1bow(HDPE) of DN 17,
15 980'“ ylene elbow(HDPE) o PN16 bars, ISO 4427 pee 9 9 3,500.0 31,500.0
Service saddle and accessories (for " .
16 PVC pipes) of DN200mm-1" Service saddle for PVC: PN16 pce 1 ] 68,000.0 68,000.0
17 [Serviee saddle and aceessories (for g, o aqgte for PVC: PN16 ce 1 1| 68,0010 68,001.0
PVC pipes) of DN200mm-3/4" : P AR o
Service saddle and accessories (for . .
21 PVC pipes) of DN9Omm-3/4" Service saddle for PVC: PN16 pee 4 2 30,000.8 60,001.5
Service saddle and accessories (for . .
22 PVC pipes) of DN63mm-1" Service saddle for PVC: PN16 pee 2 2 21,160.8 42,3215
Service saddle and accessories (for o .
23 PVC pipes) of DN63mm-3/4" Service saddle for PVC: PN16 pece 2 1 68,003.0 68,003.0
o4 |Service saddle and accessories (for ¢ io0 sadge for PVC: PN16 pee 1 1| 34,0000 34,000.0
PVC pipes) of DN50mun-1" ’ U U
g5 |Service saddle and accessories (for g ;o aqqle for PVC: PN16 ce 1 1| 32,0000 32,000.0
PVC pipes) of DN5Omm-3/4” : : P ot et
- — -
27 if:,‘,"“ saddle for PEHD of DN200mm-\g_ ;. <addle for PEHD: PN16 pee 1 1| 75,0000 75,000.0
28 ?f‘”‘ce saddle for PEHD of DNI10mm-| 2o o adle for PEHD: PN16 pee 1 1| 70,0000 70,000.0
29 i‘fr" ice saddle for PEHD of DNLLOmm-ig .o < dle for PEHD: PN16 pee 1 1| 68,0000 68,000.0
- ii’f"“ce saddle for PEHD of DN63mm- g .o coddle for PEHD: PN16 pee 21 21| 21,1608 4443758
Servi e for P -
31 §Z{f’°c saddle for PEHD of DN63mum- \g_ o0 < ddle for PEHD: PN16 pee 3 3 30,000.8 90,002.3
q o> . . q - N
32 ?f"‘“ saddle for PEHD ol DNSOmm- ¢ s saddle for PEHD: PN16 pee 1 1| 299731 20.973.1
)1 a 2 g3 -
33 ?74':‘“ saddle for PEHD of DNSOmm- g ;. caddle for PEHD: PN16 poe 1 1l 21,1608 21,160.8

D

O




34 ?f“"ce saddle Tor PEHD of DNAOmn- | 2 caddle for PEHD: PN16 pee 1 1| 21,1608 21,160.8
35 2;‘},"“ saddle for PEHD of DNAOmm- ¢ oo saddle for PEHD: PN16 pee 1 1| 21,1608 21,160.8
36 {Ball valve of %’ Quarter-turn valve of %, PN16 pce 31 29 8,000.0 232,000.0
37 |Ball valve of 1"’ Quarter-turn valve of 1”° , PN16 pee 31 28 16,500.0 462,000.0
Butte Welding Machine for For Butte welding of PEHD pipes and 5
38 Polyethylene Pipe fittings w/diameters of 50mm to 200mm pee ! ! 250,0000 250,000.0
43 | Polyethylene Pipe of DN63mm-6m PN16 bars, 1SO 4427 m 18 18 21,675.0 390,150.0
R 14 Polyethylene Pipe of DN40mm-6m PN16 bars, 1SO 4427 m 6 6 4,166.7 25,000.0
46 |Polyethylene end cup of DN63mm PN16 bars, ISO 4427 pee 4 4 24,531.0 98,124.0
. _ [1SO 1452, PN16 bars, 6m, wall
47 |PVC Pipe of DN200mm joined with 50 0614 0 mm, IPS gasket in pee 1 1| 3541950 354,195.0
Rubber gasket
EPDM
. .. . ISO 1452, PN16 bars, 6m, wall
J i > >
43|PVC Pipe of DN160mm joined with {24 100119 mm, IPS gasket in pee 1 1| 2266079 226,607.9
Rubber gasket ©
EPDM
. - . ISO 1452, PN16 bars, 6m, wall
49 |PVC Pipe of DNOOmm joined with oy o567 mm, TPS gasket in pee 4 4l 879028 351,611.0
Rubber gasket
EPDM
PVC Pipe of DN63mm joined with 1SO 1452, PN16 bars, ,wall thickness
30| Rubber gasket 4.7 mm, IPS gasket in EPDM pee 3 2 43,3436 86,687.3
52 {PVC (Coupling) of DN200mm SO 1452, PN16 bars pce 1 1 224,516.9 224,516.9
53 |PVC Coupling of DN160mm SO 1452, PN16 bars pce 1 1 99,777.3 99,7713
54 |[PVC Coupling of DN90mm SO 1452, PN16 bars pce 2 2 32,4403 64,880.5
55|PVC Coupling of DN63mm 1SO 1452, PN16 bars pee 1 1 14,955.8 14,955.8
57 |PVC End Cap DN90mm ISO 1452, PN16 bars pce 4 4 11,262.5 45,050.0
52 |Galvanized Steel Pipe of DN3/4" PN16, Class B (6n, threaded on 2 ends | . 7 6 19,500.0 117,000.0
H +1 Socket)
59| Galvanized Steel Pipe of DN1” PN16, Class B (6m, threaded on2 ends | . 7 6| 250000 150,000.0
+1 Socket)
60 |Galvanized Steel (Union) of DN3/4" PN16, Class B pee 45 23 3,500.0 80,500.0
61 |Galvanized Steel (Union) of DN1" PN16, Class B pee 45 41 4,500.0 184,500.0
62 |Galvanized Steel (Nipple) of DN3/4"  |PN16, Class B pce 30 1 1,500.0 1,500.0
63 |Galvanized Steel (Nipple) of DN1" PN16, Class B pce 30 6 2,000.0 12,000.0
g4 |Galvanized Steel (Elbow 90°) of PN16, Class B pee 60 56 1,500.0 84,000.0
DN3/4"
65 |Galvanized Steel (Elbow 90° ) of DN1" [PN16, Class B pce 60 57 2,000.0 114,000.0
Galvanized Steel (Coupling for PPR~ 3
66 GP) of DN3/4" PN16, Class B pee 30 21 1,500.0 31,500.0
Galvanized Steel (Coupling for PPR- . <
67| GP) of DNI" PN16, Class B pee 30 27 2,000.0 54,000.0
Galvanized Steel (Coupling for HDPE-
68 GP) of DN3/4" PN16, Class B pce 30 28 1,500.0 42,000.0
.. | Galvanized Steel (Coupling for HDPE-
69 GP) of DN1" PN16, Class B pee 30 30 2,000.0 60,000.0
4o Ow




Manual under pressure drilling machine
appropriate for PVC pipe, polyethylene
- . . ) pipes tool box which contains necessary
70 11)6' g;l::f machine for water pipes 0f 23- | - - 1d accessories to drill pipes of | pce 1 1| 55000000 |  5,500,000.0
DN from 25-to 160mm. To be supplied
with at least a pair of toll for each
diameter.
71 |Strap Wrench Crotch type wrench up to dia. 300mm pee 1 1| 1,750,000.0 1,750,000.0
Set of tools for DN25 -315mm  Pipes
e (to be packed in a metallic box). To be "
2 . R . ,200,000. , 200,000
72 |Plastic Pipe Cufter supplied with at least a pair of toll for pee 1 1} 3,500,000.0 3,500,000.0
each diameter.
Set of tools for DN 1/2"- 4" (to be
” . N packed in a metallic box). To be
73 |Steel Pipe Cutter supplied with at least a pair of toll for pee 1 1] 3,500,000.0 3,500,000.0
each diameter.
Set of tools for DN 3/4"-2” (to be
packed in a metallic box). To be
supplied with at least a pair of toll for pee ! ! 300,000.0 300,0000
each diameter.
. Testing and pressure range: 0-60 bar,
76 |Manual Pressure Testing Pump Tank capacity: not less than 10L pee 1 1 850,000.0 850,000.0
77 |Generator Silent type , Portable, 4kva, 220-240V | pce 1 11 4,500,000.0 4,500,000.0
78 | Generator ;’;1;;’; type , Portable, 6.5kva, 220- pee 1 1| 5500,0000|  5,500,000.0
79 |Pipe Jack Stand Suitable for DN 3/4 to 50 mm pipe pee 1 1 150,000.0 150,000.0
88 |companion flanges DN50mm, PN16, SP ) pee 3 3 87,000.0 261,000.0
89 |companion flanges DN90mm, PN16, SP pce 18 6 112,000.0 672,000.0
93 |Companion flanges DN150mm, PN16, SP pce 3 3 157,000.0 471,000.0
TOTAL VALUE OF BALANCE TO WASAC STORE 33,910,419.1
Date; 27th November 2018
For WASAC Central store For JICA
wriy -~
MUKABACONDO Placidie ITANGISHAKA Vedast

Store keeper

Assistant NRW Project

N

Mr. SH GEO Otanl

Chief Adviser/Non-Revenue Water
Management of JICA Expert Team




Pipes and Related Fittings for Service Pipe Replacement
in Kadobogo



PRICE QUOTATION ON PROCUREMENT OF PIPE AND ITS ACCESSORY
PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL
IN KIGALI CITY WATER NETWORK

Addressed to Kyowa Engineering Consultants Co., Ltd.

Part 1, PM1 (Sub-zone 1-3)

PRICE QUOTATION FOR PIPE REPLACEMENT IN KADOBOGO

o Unit price | Total price
N° |DESCRIPTION UNIT Qty Frw) (Frw)
1 _|Supply pipes of;
1 [PVC (Ganga type) pipes ND32 NP 16 Pcs 14 16 500 231 000
2 |PYC (Ganga type) pipes ND25 NP 16 Pcs 19 13 000 247 000
Sub -Total 478 000
I JACCESSORIES AND FITTINGS
1 _|Screwed clamp for pve 63*1" NP 16 (type DI) Pcs 3 15 0G0 45 000
2 |Nipple 1" galvanized NP 16 Pcs 6 1500 9 000
3 {Nipple 3/4" galvanized NP 16 Pcs 16 1500 24 000
4 |Union 1" galvanized NP 16 Pcs 9 2 500 22 500
5 |Union 3/4" galvanized NP 16 Pcs 6 2 000 12 000
6 |Galvanized reducer 1" * 3/4" Pcs 4 3 000 12 000
7 | ball valve 1" NP 16 Pcs 6 10 000 60 000
8 | ball valve 3/4" NP 16 Pcs 8 7000 56 000
9 |Galvanized Tee 1" NP 16 Pcs 3 2 000 6 000
10 |Galvanized Tee 3/4" NP 16 Pcs 2 1000 2 000
11 |Galvanized elbow (90°) 1" NP 16 Pcs 4 2000 8 000
12 |Galvanized elbow (90°) 3/4" NP 16 Pcs 7 1000 7 000
13 |Galvanized Socket 1" NP 16 Pcs 16 2 000 32 000
14 |Galvanized Socket 3/4" NP 16 Pcs 15 1000 15000
15 |Teflon Pcs 25 500 12 500}
Sub -Total 323 000
Total(I+11) 801 000
Part2. PM1 (Sub-zone 1-4)
° Unit price | Total price
N° |IDESCRIPTION UNIT Qty (Frw) (Frw)
1 _|Supply pipes of;
1 _|PVC (Ganga type) pipes ND32 NP 16 Pcs 65 16 500 1072 500
2 |PVC (Ganga type) pipes ND25 NP 16 Pcs 41 13 000 533 000
Sub -Total 1 605 500
II |ACCESSORIES AND FITTINGS
1 _|Screwed clamp for pve 63*1" NP 16 (type DI) Pcs 6 15 000 90 000
2 |Screwed clamp for pvc 63*3/4" NP 16 (type DI) Pcs 4 15 000 60 000
3 [Nipple 1" galvanized NP 16 Pcs 21 1500 31500
4 |Nipple 3/4" galvanized NP 16 Pcs 42 1500 63 000
5 _|Union 1" galvanized NP 16 Pcs 25 2500 62 500
6 |Union 3/4" galvanized NP 16 Pcs 29 1800 52 200
7 _|Galvanized reducer 1" * 3/4" Pcs 25 2500 62 500
8 |Galvanized end cup 3/4” NP 16 Pcs 8 1000 8 000
9 |ball valve 1" NP 16 Pcs 9 10 000 90 000
10 _|ball valve 3/4" NP 16 Pcs 32 6 800 217 600
11 |{Galvanized Tee 1" NP 16 Pcs 23 2000 46 000
12 |Galvanized Tee 3/4" NP 16 Pcs 2 1000 2 000
13 |Galvanized elbow (90°) 1" NP 16 Pcs 2 2 000 4000
14 |Galvanized elbow (90°) 3/4" NP 16 Pcs 12 1000 12 000
15 |Galvanized Socket 1" NP 16 Pcs 67 1900 127 300
16 _|Galvanized Socket 3/4" NP 16 Pcs 35 1000 35000
17 |Teflon Pcs 80 500 40 000
Sub -Total 1003 600
Total (I+I) 2 609 100




GRAND TOTAL

GRAND TOTAL(Part1+Part2) 801000 2609100 3410100

the total amoumnt is three milion four hundred ten thousand and hundred rwandan
francs (3410190 rw) hAll Tax Inclusive
: done at kigali, on 11th december 2018

new earth construction itd
mulkamwiza pascaline




PROJECT FOR STRENGTHENING NON-REVENUE WATER
CONTROL IN KIGALI CITY WATER NETWORK

INSPECTION RECORD OF PROCUREMENT THE PIPES AND ACCESSORIES
FOR REPLACEMENT IN KADOBOGO PILOT AREA

Contract Price: 3,410,100.00 (Frw)

Contraction period: 14th December 2018 to 25" January 2019

Name of Contractor: NEW EARTH CONSTRUCTION COMPANY LTD
Delivery Date:

19 " December 2018
Final inspection Date:

19 " December 2018
Part 1. PM1 (Sub-zone 1-3)
N° |DESCRIPTION UNIT Qty Observations
I |Supply pipes of}
1 |PVC (Ganga type) pipes ND32 NP 16 Pes 14 | Receind
2 |PVC (Ganga type) pipes ND25 NP 16 Pes | 19 Pecedved
Sub -Total

I |ACCESSORIES AND FITTINGS
1 |Screwed clamp for pvc 63*1" NP 16 (type D) Pcs 3 ececver!
2 |Nipple 1" galvanized NP 16 Pcs 6 ecedived/
3 |Nipple 3/4" galvanized NP 16 Pes 16 Rececoee/
4 {Union 1" galvanized NP 16 Pcs 9 Racecns/
5 |Union 3/4" galvanized NP 16 Pcg 6 Racedved]
6 |Galvanized reducer 1" * 3/4" Pcs 4 Racelved
7 | ball valve 1" NP 16 Pcs 6 | Kicodued
8 | ball valve 3/4" NP 16 Pcs 8 Vecrdves!
9 |Galvanized Tee 1" NP 16 Pcs 3 Poceieed

.| 10 |Galvanized Tee 3/4" NP 16 Pcs 2 Peceived
11 |Galvanized elbow (90°) 1" NP 16 Pcs 4 foce cvec]
12 |Galvanized elbow (90°) 3/4" NP 16 Pcs 7 ﬂueiufef
13 |Galvanized Socket 1" NP 16 Pcs 16 Le o e
14 |Galvanized Socket 3/4" NP 16 | Pcs 15 | Receined
15 |Teflon Pcs 25 Leecdoed

WMW —X

Inspection record of procurement the pipes and accessories for Kadobogo pilot area in NRW Project / WASAC — JICA.

Page 1 of3



Part2, PMI (Sub-zone 1-4)

N° |DESCRIPTION : UNIT | Qty | Observations
1 |Supply pipes of;
| [PVC (Ganga type) pipes ND32 NP 16 Pes 65 | Leceived
2 |PVC (Ganga type) pipes ND25 NP 16 Pes 41| Pecied
Sub -Total | »
I |[ACCESSORIES AND FITTINGS
[ |Screwed clamp for pve 63*1" NP 16 (type DI) Pes 6 | Feceived
2 |Serewed clamp for pve 63*3/4" NP 16 (type DI Pes 4 Reiecl
3 |Nipple 1" galvanized NP 16 Pes 21 o cvives]
4 Nipple 3/4" galvanized NP 16 Pes 4 | Leotveed
5 |Union 1" galvanized NP 16 Pes 25 Rectored]
6 |Union3/4" galvanized NP 16 Pes. | 29 | Fecoin
7 |Galvanized reducer 1" * 3/4" Pes 235 | fecived
§ | Galvanized end cup 3/4" NP 16 Pes 8 | Pepyice]
9 {ball valve 1"NP 16 Ps 9 | [iced
10 {ball valve 3/4" NP 16 Ps | 3| fawied
11 |Galvanized Tee 1" NP 16 Pes B | fovedd
12 |Galvanized Tee 3/4" NP 16 Pes )| fewived
13 | Galvanized elbow (90°) 1" NP 16 Pes )| fewied
14 |Galvanized elbow (90°) 3/4" NP 16 Pes 1| Aewied
15 |Galvanized Socket 1" NP 16 Pcs 61 | fealved
16 | Galvanized Socket 34" NP 16 Pos | 35 | Jrecied
17 |Teflon Pcs 80 | feceed

Hof g

Inspection record of procurement the pipes and accessories for Kadobogo pilot area in NRW Project/ WASAC - JICA.
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Member of Inspection

A. WASAC MEMBER

bue: (9/(2/C0/E

Names Position Slgnature
AUTE Miesh 5y fenk beleclip et X
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B. JICA MEMBER
Names Position . Signature
Vedasto FesnSTact VAW o
{ TRWG | SHATA 7%-72‘\0/%/&4%&{—&-:]7% / %‘
Toru Jg7CA Expert
Toyod ’ Tk
C. CONTRACTOR
Names Position Signature
NN 124 /&um@fw ”&/\amag ‘WS M cectoy

Inspection record of procurement the pipes and accessories for Kadobogo pilot area in NRW Project / WASA
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Email: newearth.cc@gmail.com

TEL: +250(782877781) (+250) 788253341
Kigali -Rwanda

TIN:102542892

MUSEZERO CELL

GISOZI SECTOR

PRICE QUOTATION ON PROCUREMENT OF PIPE AND ITS ACCESSORY
PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL
IN KIGALI CITY WATER NETWORK

Addressed to Kyowa Engineering Consultants Co., Ltd.

ROCUREMENT TO THE ORIGI

| CONTRACT ON
3, (ITEM 1)

E PRICE OUOTATION FOR PIPE REPLACEMENT IN KADOBOGO !
- . . v Unit price | Total price
o i i VIT / .
N°¢ ' DESCRIPTION UNI Qtyl (Frw) 1 (Frw)
I |ACCESSORIES AND FITTINGS
3 |Nipple 3/4" ealvanized NP 16 Pcs 6 1,500 9,000
5 {Union 3/4" galvanized NP 16 Pcs 8 2,000 16,000
15 |Teflon Pcs 45 500 22,500
Sub -Total 47,500
ry 15,2019

New Earth C
MUKAMWIZA Pascaline
Managing Director

n-Company




INSPECTION RECORD OF PROCUREMENT THE PIPES AND ACCESSORIES
FOR REPLACEMENT IN KADOBOGO PILOT AREA

Contract Price: 47,500.00 (Frw)

Name of Contractor: NEW EARTH CONSTRUCTION COMPANY LTD
Delivery Date: 24 ™ February 2019

Final inspection Date: 24 February 2019

LIST OF THE MATERIALS PROCURED FOR THE PIPE REPLACEMENT IN
KADOBOGO PILOT AREA IN THE PROJECT FOR STRENGTHENING NON-
REVENUE WATER CONTROL IN KIGALI CITY WATER NETWORK

N° |DESCRIPTION [ TEM 4 UNIT Qtyl Comments
Il |ACCESSORIES AND FITTINGS
1 |Nipple 3/4" galvanized NP 16 Pcs 6 edved
2 |Union 3/4" galvanized NP 16 Pcs 8 ﬁmﬁcw}a
3 |Teflons Pcs 45 DoesSoecd
Sub -Total
 All Tax Inclusive with reduction R
A. WASAC MEMBER DATE: 24P/ 0%/ 2019
Names Position Sl%hature |

Moee  Cater

e Re TS e,

A A nicion cherefr

Mucobwety Canwe

KM i & @)‘ﬁ?féﬁéﬁ

B. JICA MEMBER

#’j\ % @QX oTAN|

Position Signature
Names |

C. CONTRACTOR

EX%)@W} \TiUl :

Names

Position

o
YW pdailkiedd ‘?mmm 04'ea e

i ey




NEW EARTH CONSTRUCTION COMPANY LTD
Email: newearth.cc@gmail.com

TEL: +250(782877781) (+250) 788253341

Kigali -Rwanda

TIN:102542892

MUSEZERO CELL

GISOZI SECTOR

PROJE&CI FORS fﬁﬁ\@'fﬂk‘\l"\(} NON R?VE}\! EWA fiii'{ QO\”TRGL

INKIGALI CITY WATER NETWORK

A ddressed to Kyowa Engineering Consultants Co., Ltd.

[ONA] JREMENT TO THE ORIGINAL CONTRA
Marm_ 2018. (ITEM 2)

! PRICE QUOTATION FOR PIPE REPLACEMENT IN KADOBOGO |
Part1. PMI (Sub-zonel3)
A S o | Unit price | Total price
N° [DESCRIPTION UNIT (Frv) 1(Fm)
I [Supply pipes of;
1 |PPR (Ganga type) pipes ND32 NP 2.0 Pes 14 16,500 231.000{
2 _|PPR (Ganga type) pipes ND25 NP 2.3 Pes 19 13,000 247,000
Sub-Total 478,000
Il JACCESSORIES AND FITTINGS
I \Screwed clamp for pve 63*1" NP 16 (type DI)|  Pes 3 15,000 45,000
2 [Nipple 1" galvanized NP 16 Pes 6 1,300 9,000}
3 |Nipple 34" galvanized NP 16 Pes 16 1,500 24,0000
4 |Union 1" calvanized NP 16 Pes 9 2,500 22,500}
5 {Union 3/4" galvanized NP 16 Pes 6 2,000 12,000
6 |Galvanized reducer 1" * 3/4" Pes 4 3,000 12,0001
7 | ball valve "NP 16 Pcs 6 10,000 60,000
§ | ball valve 34" NP 16 Pes 8 7,000 56,0001
9 |Galvanized Tee 1" NP 16 Pes 3 2,000 6,000}
10 |Galvanized Tee 34" NP 16 Pes | 2 1,000 2,000
11 |Galvanized elbow (90%) I" NP 16 Pes 4 2,000 8,000]
12 |Galvanized elbow (90°)3/4" NP 16 Pes 7 1,000 7,00
13 |Galvamized Sockel 1" NP 16 Pes 16 2,000 320007
14 |Galvanized Socket 3/4" NP 16 Pes 15 1,000 15,0001
15 {Teflon Pes 25 500 12,50
Sub-Total 323,000|
Total(I+1]) 801,000 |




Part 2. PM1 (Sub-zone 1-4)

N° |DESCRIPTION UNIT| Qiy Total price
{Frw)
1 Supply pipes of;
I {PPR (Ganga type) pipes ND32 NP 2.0 Pes 63 1,072,500 ¢«
2 _|PPR (Ganga type) pipes ND25 NP 2.5 Pes 41 533.000
Sub-Total 1,605,500
Il JACCESSORIES AND FITTINGS
1 {Serewed clamp for pve 63%1" NP 16 (type DI)| Pes 6 90,000
) [S%ewed clamp for pve 63*3/4" NP 16 (type Pes 4 60,000
3 [Nipple 1" galvanized NP 16 Pes 21 31,500
4 [Nipple 3/4" salvanized NP 16 Pes 42 63,000
5 |Union 1" galvanized NP 16 Pes 25 62,500
6 {Union 3/4" galvanized NP 16 Pes 29 52.200
7 iGalvanized reducer 1" * 3/4* Pes 25 62,500
8 iGalvanized end cup 3/4" NP 16 Pes 8 8,000
9 iball valve 1" NP 16 Pes 9 90,000
10 |ball valve 3/4" NP 16 Pes 32 217,600
11 |Galvanized Tee I"NP 16 Pes 23 46,000
12 |Galvanized Tee 3/4" NP 16 Pes 2 2,000
13 |Galvanized elbow (90°) 1" NP 16 Pes 2 4,000
14 |Galvanized elbow (90°) 3/4"NP 16 Pcs 12 12,000
15 |Galvanized Socket 1" NP16 Pcs 67 127,300
16 |Galvanized Socket 3/4" NP 16 Pes 33 35000 |
17 |Teflon Pes | 80 40,000 |
Sub -Total . ( 1,003,600
Total (1)) 2,609,100
ND TOTAL

All Tax Inclusive with reduction

New Earth Cofistruction Company
MUKAMWIZA Pascaline
Managing Director



PROJECT FOR STRENGTHENING NON-
CONTROL IN KIGAL

REVENUE WATER
L CITY WATER NETWORK

INSPECTION RECORD OF PROCUR
FOR REPLACEMENT IN

Contract Price:
Name of Contractor:

Delivery Date:

Final inspection Date;

becembo, M, 9043 ( TTEM 2)

Part 1. PM1 (Sub-zone 1-3)

5§52,500.00 (Frw)
NEW EARTH CONSTRUCTION COMPANY LTD

24" February 2019

24" February 2019

/4 53?/ é& %(;ngwg,{ﬁ f L2l AE #Wf@‘fftﬁ' “/0 ?%

EMENT THE PIPES AND ACCESSORIES
KADOBOGO PILOT AREA

f{ gwfﬁ/f &?ﬁ@(ﬁf &g

Inspection record of procurement the pipes and accessories for K adobogo pilot areq in NR}

Page 6 of 8

N° IDESCRIPTION UNIT Qty2
L [Supply pipes of:
1 _|PPR (Ganga type) pipes ND32 NP 2.0 Pcs 0
2 _|PPR (Ganga type) pipes ND25 NP 2.5 Pcs 0
Sub -Total
I |ACCESSORIES AND FITTINGS
Screwed clamp for pve 63*1" NP 16 (type ,
| . Pcs
DI)
2 |Nipple 1" galvanized NP 16 Pcs 0
3 |Nipple 3/4" galvanized NP 16 Pcs 15
4 |Union 1" galvanized NP 16 Pcs 10 -
5 _|Union 3/4" galvanized NP 16 Pcs 15
6 |Galvanized reducer 1" * 3/4" Pcs 5
7 | ball valve 1" NP 16 Pcs 0
8 | ball valve 3/4" NP 16 Pcs 0
9 |Galvanized Tee 1" NP 16 Pcs 0
10 |Galvanized Tee 3/4" NP 16 Pcs 0
11 |Galvanized elbow (90°) 1" NP 16 Pcs 0
12 |Galvanized elbow (90°) 3/4" NP 16 Pcs 0
13 |Galvanized Socket 1" NP 16 Pcs 0
14 |Galvanized Socket 3/4" NP 16 Pcs 0
15 |Teflon Pes ’ 50
T ol

ect / WASAC ~ JICA.

Ol



Part2. PM1 (Sub-zone 1-4)

N° |DESCRIPTION UNIT

I _|Supply pipes of;

1 _|PPR (Ganga type) pipes ND32 NP 2.0 Pcs 15

2 _|PPR (Ganga type) pipes ND25 NP 2.5 Pcs 0
Sub -Total \

II |JACCESSORIES AND FITTINGS

| Screwed clamp for pve 63*1" NP 16 (type Pes 0
DI)

5 »Screwed clamp for pve 63*3/4" NP 16 (type Pes 0
DI)

3 |Nipple 1" galvanized NP 16 Pcs 0

4 |Nipple 3/4" galvanized NP 16 Pcs 35

5> |Union 1" galvanized NP 16 Pcs 10

6 |Union 3/4" galvanized NP 16 Pcs 25

7 _|Galvanized reducer 1" * 3/4" Pes 10

8 |Galvanized end cup 3/4" NP 16 Pcs 0

9 |ball valve 1" NP 16 Pcs 0

10 [ball valve 3/4" NP 16 Pcs 0

1T |Galvanized Tee 1" NP 16 Pcs 0

12 |Galvanized Tee 3/4" NP 16 Pcs 0

13 |Galvanized elbow (90°) 1" NP 16 Pcs 0

14 |Galvanized elbow (90°) 3/4" NP 16 Pes 0

15 G‘alvanized Socket 1" NP 16 Pcs 0

16 |Galvanized Socket 3/4" NP 16 ~ Pes 0

17 |Teflon Pcs 80

A
e Dl

Inspection record of procurement the pipes and uccessories for K adobogo pilot area in NRW Project / WASAC — JICA.
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Member of Inspection Date: 2, // 03/ 20/ Q;

A. WASAC MEMBER

Names Position Signature

MDY e B (o hecownbad
NS ENEZY W %:zf Yo vz
& j%?%ﬁ i

\eanvy

B. JICA MEMBER

v Position
Names

\f\m?@:i& NG (St ?é%i«g??’“ﬁ NRrw
s ﬁ%?cf /gp@;@@mfgﬁ%

gi:\i‘gww OTH| | Tiek EXP_&:«J

C. CONTRACTOR

Position Signature
Names

b ‘ # , % 3 m
MO wamiad ?ﬁau}@@ ﬁé&mm% g furechny : %ﬁ,&w

S

Inspection record of procureinent the pipes and accessories Jor Kadobogo pilot area in NRW Project / WASAC - JICA,
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PRY Fittings in Pilot Area (Ruyenzi and Kadobogo)



BOQ
v THE PROJECT FOR STRANGHNING NON-REVENUE WATER CONTROL
To: IN KIGALI CITY WATER NETWORK
Price list of PRV accessories for Ruyenzi Pilot Area 2
. . . .. | Unit Price Total Stock in
No |Item Diameter Specification Quantity RWF RWF WASAC
for 200mny L
MATERIALS AVAILABLE IN WASAC FOR PRVs ( Ruyenzi 200 mm PVC pipe *2)
1 |Flanged Reducer 9200 x PN16, SP, Gasket, Bolt and Nut 1 - Yes
925 or 40
2> |Ball valve 12 PN16, metal body, Gasket, Bolt 2 ) Yes
and Nut
3 |Ball valve 1" PN16, metal body, Gasket, Bolt 1 3 No
and Nut
PN16, SP, Gasket, Bolt and Nut,
4 |Flange Adapter 9200 Ductile body 4 - Yes
5 |PRV 0200 PN16, Metal Body 2 - Yes
PN16, Metal or PVC body
6 |Saddle ¢200x¢50 w/Gasket, Bolt and Nut 6 - Yes
7 |Pressure Gage 172" 0-25bar, (if 1/4" with 1/2"Socket) 4 - Yes
Attachment for Air . "
8 Valve - Nipplel 2 set - Yes
Attachment for . I "
9 Pressure Gage - Bussing(1-3/4"), Nipple(3/4"), 4 sets Yes
10 |Bolt nuts M20*70 - - 200 - Yes
11 |Valve DN 150 o150 PN16, Metal Body 1 - Yes
12 |Valve DN 200 ¢200 PN16, Metal Body 1 - Yes
13 |Reducer DN 200/150 | ¢200/150 PN16, Metal Body 1 - Yes
Flanger adaptors for
14 PVC DN 150 @150 PN16, Metal Body 1 Yes
15 |Ductile iron pipe DN 204  ¢200 PN16, Metal Body 4 - Yes
Flanger adaptors for
16 |DUCTILE IRON DN 9200 PN16, Metal Body 4 - Yes
200




MATERIALS AND VALUE PAID BY JICA FOR PRVs (200 mm PVC Pipe* 2)
PN16, Gasket, Bolt and Nut,

17 |All Flanged TEE 0200950 Ductile body 2 230,000 | 460,000 No

Flanged High Speed PN16, metal body, Gasket, Bolt
13 Air Release Valve 025 and Nut 2 80,000 160,000 No

Quick Flanger adopter PN16, metal body, Gasket, Bolt
19 for PVC 200 mm ©200 and Nt 2 90,000 | 180,000 No
20 |Teflons 4 250 1,000 No
21 |Strainer for PRV o200 | PN16.Dactile body, Gasket, Bolt | 250,000 | 500,000 | NO

and Nut
22 |Gate Valve 200 | P16, SP, Gasket, Boltand Nut, | 280,000 | 560,000 | No
Ductile body

40 |Te equal DN 200 0200 PN16, Metal Body 1 200,000 | 200,000 No

Flanger adaptor for
41 PVC DN 200 ©200 PN16, Metal Body 1 95000{ 95,000 No
42 '25(‘)%"“ 90 egree DN 9200 PN16, Metal Body 2 150000] 300,000 No

Dismontling joint DN
43 200 PN 16 0200 PN16, Metal Body 1 240000{ 240,000 No

TOTAL PAID FOR INSTALLATION OF PRV. AT RUYENZI 200 MM ( By pass and Gravity) 2.696.000
AND PM 3 KADOBOGO PILOTS AREAS U
If necessary, 3
N If any, 4
2
?‘.
[
]
|
Saddle+ball vale+manometer
- ¢ = e # %
6 7 5 PRV 1 6
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Price list of PRV accessories for PM3 (Kadobogo Pilot Area 1)

MATERIALS AVAILABLE IN WASAC STORE FOR PRV AT KADOBOGO PM 3 (90 mm PVC)

. . . ... | Unit Price | Total Stock in
No {Item Diameter Specification Quantity RWF RWF WASAC
MATERIALS AND VALUE FOR PRV AT KAGUGU PM 3 (90 mm PVC)
1 |All Flanged TEE ¢80x925 | PN16, SP, Gasket, Boltand Nut, | 80,000 | 80,000 |  No
or 40 Dactile body
Flanged High Speed PN16, metal body, Gasket, Bolt
2 Air Release Valve 923 and Nut 1 80,000 80,000 No
Flanger adopter for PN16, metal body, Gasket, Bolt
3 PVC 90 mm 090 and Nu 2 45,000 90,000 No

4 [Ball valve 12 PN 16, metal body, Gasket, Bolt 1 ) Yes
and Nut
s |Strainer for PRV 80 PN16,Dactile body, Gasket, Bolt 1 } Yes
and Nut
PN16, SP, Gasket, Bolt and Nut,
6 |Flange Adapter ¢80 Dactile body 2 - Yes
7 |PRV 080 PN16, Metal Body 1 - Yes
172" or . - "
8 |Pressure Gage 14" 0-25bar, (if 1/4" with 1/2"Socket) 2 - Yes
Attachment for Air . "
9 Vlave - Nipplel 1 set Yes
Attachment for Bussing(1-3/4"), Nipple(3/4"),
10 Pressure Gage Joint (3/4male- 2 sets Yes
1500mm_
- B o 1290mm
150mm 31omm 310mm 30mm _ 100mm
‘ lobmm \
25 oL
— 8. 4 m T s
L T I I [
< e e ot et |ttt v‘
7 5 PRV 1 6

Saddle+ball vale+manometer

Saddle+ball valSaddle+ball
vale+manometer
e+manometer




Dealers in: General Hard Wares and Industrial Plumbing Fitting
(Flanges, Valves, Bends, Tees, PVC Pressure Pipes and Fittings)

R.C.A 298 Tel: +250 788502901 / +250 788580414
T.V.A 101381967 KIGALI - RWANDA
N ./
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Dealers in: General Hard Wares and Industrial Plumbing Fitting

R.C.A 298
T.V.A 101381967

(Flanges, Valves, Bends, Tees, PVC Pressure Pipes and Fittings)

Tel: +250 788502901 / +250 788580414

KIGALLI - RWANDA
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EQ, A
R.C.A 298
T.V.A 101381967

i

Dealers in: General Hard Wares and Industrial Plumbing Fitting
(Flanges, Valves, Bends, Tees, PVC Pressure Pipes and Fittings)
: Tel: +250 788502901 / +250 788580414
KIGALI - RWANDA '
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Dealers in: General Hard Wares and Industrial Plumbing Fitting
(Flanges, Valves, Bends, Tees, PVC Pressure Pipes and Fittings)

R.C.A 298 Tel: +250 788502901 / +250 788580414
T.V.A 101381967 KIGALI - RWANDA
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Price list of PRV accessories for DN43mm (Ruyenzi Pilot Area 2)

Unit Price Total Stock in
No Item Diameter . Specification Quantity WE RWF WASAC
- : v > For 40mm : s e T i
1 |Te with reduction AG 11/4"/1" |PN16, Galvanised 1 8,000 8,000 No
2 |Te with reduction AG 1"1/2" PN16, Galvanised 1 5,000 5,000 No
3 |Ball vaive AG 1/2" PN16,Galvanised 1 10,000 10,000 No
4. |Ball valve AG 1" PN16,Galvanised 1 5,000 5,000 No
5 |Nipples AG 11/4" PN16,Galvanised 4 7,500 30,000 No
Nipples AG 1" PN16,Galvanised 3 1,000 3,000 No
6 |Unions AG 11/4" PN16,Galvanised 4 4,500 18,000 No
7 |PRVAG 11/4" PN16,Galvanised 1 75,000 75,000 No
8 |Coupling Adopter DN 80 PN16, Metal body 2 3,500 7,000 No
9 |Elbow @40 PVC PN 16 2 45,000 90,000 No
10 |Glue AG - 1.2 5,000 5,000 No
Teflons 8 200 1,600 No
11 |Reduction AG 1/2"1 1/8" |PN16,Galvanised 2 3,500 7,000 No
i G _TOTAL PAID BY JiC 34,600
9 - Materials available in WASAC
Saddles @40*1"  |PVC PN 16 4 - - Yes
Valve 11/4" PN16,Galvanised 1 - - Yes
Filter 11/4" PN16,Galvanised 1 - - Yes
Pressure gauge 25bars |PN16,Galvanised 3 - - Yes
Adaptor nipples @40*1" |PVCPN 16 4 - - Yes

For 40 mm isntallation Drawing

For example PRV Installing?

JFElowing of water —-
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Water & Sanitation Corporation

“Dignifying Life”

Kigali, 2 1 MAY 2020 No 11.07.024//7.55/20/DUWSS - CEQ/dn

To: Mr. MARUO Shin
Chief Representative Office

JICA RWANDA Office

Dear sir,

Re: Receipt of Equipment from JICA

We are pleased to inform you that we have received the equipment herewith attached from JICA
in the project for “Strengthening Non-Revenue WATER Control in Kigali City Water Network”

based on the Record of Discussions signed on March 30, 2016 between WASAC and JICA.

The received equipment is for:

- On-site Portable Test Water Meter(26 sets)

We should take responsibility of the security, care and maintenance of equipment and keep
them in good condition.

Eng. Aimé MUZOLA
Chief Executive Officer
Water and Sanitation Corporation Limited (WASAC Ltd)

Attachment:
- List of Equipment

CcC:
-Director of Urban Water and Sanitation Services, WASAC Ltd
-Director of Support Services, WASAC Ltd

KN4 Av 8, CENTENARY HOUSE, Nyarugenge District, Kigali City, PO Box 537, Rwanda. e-mail: wasac® wasacaw,
WWW.Wasac,Iw
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SERIES NUMBER FOR PORTABLE
TEST METERS FROM JICA

1 89094251
2 89072338
3 89083661
4 89094228
5 89094229
6 89094230
7 89094231
3 89094232
9 89094233
10 89094234
11 89094235
12 89094236
Li3 89094237
14 839094240
15 89094241
16 89094246
17 83094247
18 89094248
L9 89094249
20 89094252
21 89094253
22 89094254
23 89094255
24 89094257
215 89094258
26 89094259

5




Inspection Record

Procurement Work of Pressure Reducing Pipes and Fittings for
the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

Date: 25th February, 2020

. Contract | Inspection
No ltem DN Specification Quantity | Quantity Remark
ELSTER Potable Testing gmm::; °f‘:‘° produci) ’
1 |Potable Test Meter| DN 15 | Station DN1S,basedon | 26 26 SR areosive
the Y290 water meter base on the good results and the
certicate from the RSB labotory.
Member of Inspection
WASAC
NAME POSITION SIGNATUREN

Foit Smon e

ﬁﬁia:a_ Nt PRGTIM

JICA
NAME POSITION S]GN.‘\T}JRE
TAGISHAZA| s Stad 42 W pagecs /5
Vesesle | ke it | D Y
/%Mﬁlu w "'(/4 YUSU"‘« ’ J[ (A 4,1,.;(— ‘E\! yl{(?'
]
SUPPLYER
NAME POSITION S Aﬂ
Ddtracy e s ok Coairg Apet ,[Aé/
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 233/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAKA

Location : Kigali
Tel : 0788655645/0788537229
E-mail i

2.0 Details of the Instrument

Name of the instrument : Water meter
Manufacturer : HONEYWELL
Model : H;PN 16

Serial N° : 89094236
Identification Number To-

Calibration range/ Capacity  : DNI5; Q3=3m'h
Interval (e)/ Accuracy 5

Condition of the Instrument : Good

Sticker Number : FEB20C0448

Calibration Date 1 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s) -
Standard Name Model Serial number Sticker number Calibration Date
[Testing Bench EP-40; U<0.1% |S/N: 0032 B-030/00308 (2/2019 |

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SD).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water - Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020

Flow rate (mJ/h) l Error (%) | MPE (%) l _ Conclusion

Q3:2 ! -0.42 +2 The Error is within Allowable Error Limits

Q2: 0.05 -0.38 £2 The Error is within Allowable Error Limits

Q1: 0.03 122 &5 | The Error is within Allowable Error Limits |
Eric M. KARAMUZI . @
Director of Mechanical and Signature./ S oI ateg o /@) . 2ARO

Electrical Laboratories Unit

Mr. Philibert ZIMULINDA o .

Division Manager Signature., - _ u ﬁh;{b%;aﬂxgo%
or = o e | ¥

Director General ( 4 <) A/

f “1
TEW, . & v',ﬁ |
Thi ificate h . . PR NS & KA =
is certificate has been issued without any alteration jnd J0ay Ot he reprodifedd other than in full except
with the approval of the Director General. The results conty] p\(ﬁﬁ\‘cjﬁﬁﬁﬂﬁ znlv to that particular
v 1 .2“ -d{r. 4 iy b

equipment and conditions stated above. \ 'x S V) 2}
i - 4“.2’:-‘-’:’ ¥ i
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda ~ Telephone: (+250)788303492
Hotline: 3250 Email: infamrch aav s B P
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Rwanda Standards Board

6.0 Environmental Conditions

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 233/6B/2019-2020

Air Temperature Air Pressure Relative Humidity
Readings | Correction [ Readings | Correction Readings Correction
22.5°C 0.04°C | 848.0 mbar | 0.70 mbar 54.9 % ~0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial | Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) (s) (oC) (L) ® (L) (L) (Em) (%)
(%)
2.00 3 251.626 | 23.10 2.43 141.85 | 139.42 | 139.90 | -0.34 2
2.00 3 251.945 | 23.00 354 | 143.03 139.49 140.20 -0.51 2
PASS | Em2 -0.42 2
Em3 2
Flowrate | Supply h_'ITe_éting Water Initial | Final Indicated | Actual | Meter | MPE
Q2: Pressure Time Temp | Readings | Readings | Volume | Volume | Error 1)
0.048 (bar) (s) (oC) (L) L) @) (L) (Em) (%)
(m3/h) _ , (%)
0.05 2 600.423 | 23.10 | 0.09 8.14 8.05 8.08 -0.37 2
| 0.05 2 614.612 | 23.20 0.06 830 | 824 8.27 -0.39 2
PASS Em2 -0.38 2
Em3 2
Flowrate | Supply | Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q1:0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (N
(m3/h) (bar) (s) (oC) 9] (L) (L) (L) (Em) (%)
(%)
0.03 2 1000.461 | 23.00 | 0.32 8.94 8.62 8.51 1.28 5
0.03 2 1000.425 | 23.10 0.00 863 | 8.63 8.53 1.15 5
PASS Em2 1.22 5
__Em3 5
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda

Hotline: 3250

Email: info@rsb.gov.rw

Telephone: (+250)788303492

Wehcite:r wavn reh anu v
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Rwanda Standards Beard
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 232/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAKA

Location : Kigait
Tel : 0788655645/0788537229
E-mail T &

2.0 Details of the Instrument

Name of the instrument . Water meter
Manufacturer : HONEYWELL
Model : H;PN 16
Serial N° : 89094237

Identification Number S
Calibration range/ Capacity  : DN15; Q3=3m’/h
Interval (e)/ Accuracy o

Condition of the Instrument Good

Sticker Number . FEB20C0447

Calibration Date - 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s)

Standard Name Model Serial number  [Sticker number Calibration Datc
[Cesting Bench EP-40; U<0.1% [S/N: 0032 B-030/00308 02/2019

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020

Flow rate (m'/h) | Error (%) | MPE (%) Conclusion

Q3:2 -0.65 +2 The Error is within Allowable Error Limits

Q2:0.05 -0.14 +2 The En'or_' is within Allowable Error Limits

Q1: 0.03 0.86 £5 The Error is within Allowable Error Limits |
Eric M. KARAMUZI
Director of Mechanical and Signature./,......,. DateflC. .M./.Q&0

Electrical Laboratories Unit

Mr. Philibert ZIMULINDA
Division Manager Signature.
For {
Director General

WD
)

ulcﬁQl.‘?—.:'z./. Q@QO
B L -

5 - % ¥
<7

%\ TR
This certificate has been issued without any alteration ang

e - B .
 arglgn {qu bé-cepriduced other than in full except
with the approval of the Director General. The results\colits 'ueil_:l\lc'r_'_,éiflﬁhpﬁlry only to that particular

equipment and conditions stated above. \:“:} .

4

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492
Hotline: 3250 Email: info@rsb.oov.rw Wahciter www rch mou v
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Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 232/6B/2019-2020

6.0 Environmental Conditions

Air Temperature Air Pressure Relative Humidity
Readings | Correction | Readings | Correction Readings Correction
22.5°C 0.04 °C 848.0 mbar | 0.70 mbar 54.9 % -0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q3:2 Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) (s) (oC) (L) 9] L) L) (Em) (%)
(%)
2.00 3 251.626 | 23.10 2.43 141.51 139.08 | 139.90 | -0.58 2
2.00 3 251.945 | 23.00 354 | 14275 139.21 140.20 -0.71 2
PASS Em2 -0.65 2
Em3 2
Flowrate Supply_ Tesﬁng Water Initial Final | Indicated | Actual | Meter MPE
Q2: Pressure | Time Temp | Readings | Readings | Volume | Volume | Error )
0.043 (bar) (s) (oC) (L) (%) © | W (Em) (%)
(m3/h) ! (%)
0.05 2 600.423 | 23.10 0.09 816 | 8.7 808 | -0.13 | 2
0.05 2 614.612 | 23.20 0.06 832 | 826 8.27 -0.14 2
PASS Em2 -0.65 52
Em3 2
Flowrate Supply Testing | Water Initial Final Indicated | Actual | Meter MPE
Q1: 0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1
(m3/h) (bar) (s) (oC) (L) (D) (L) @) (Em) (%)
, (%)
0.03 2 1000.461 | 23.00 0.32 8.90 8.58 8.51 0.81 5
003 | 2 _1000.425 | 2310 | 0.00 | 86t 8.61 8.53 0.91 S
PASS Em2 0.86 5
_ Em3 5
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda

Hotline: 3250

Email: info@rsh.gov.rw

Telephone: (+250)788303492
Website: www.rsb.gov.rw
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 231/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAK A

Location : Kigali
Tel : 0788655645/0788537229
E-mail D -

2.0 Details of the Instrument

Name of the instrument . Water meter

Manufacturer : HONEYWELL

Model : H; PN 16

Serial N° ;89094240

Identification Number To-

Calibration range/ Capacity  : DNI15; Q3=3m’h

Interval (e)/ Accuracy 57

Condition of the Instrument : Good

Sticker Number : FEB20C0446

Calibration Date 1 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s)

Standard Name Model Serial number Sticker number Calibration Date
(Festing Bench :P-40; U<0.1% [S/N: 0032 B-030/00308 02/2019

This verification certificate documents the traceability to national standards, which realize the units of .
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (200S): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020
Flow rate (m“/h) Error (%) | MPE (%) Conclusion
Q3:2 -0.35 +2 The Error is within Allowable Error Limits
Q2:0.05 -0.32 +2 The Error is within Allowable Error Limits
Q1:0.03 -0.75 +5 The Error is within Allowable Error Limits

Eric M. KARAMUZI
Director of Mechanical and Signatures,.... .. .C10nr Date: N6./E3/. 3020
Electrical Laboratories Unit b _

~ y

Mr. Philibert ZIMULINDA 7 P
givision Manager Signature,«  ZZgUREF - l);m@/.?g/. Q—D%
or r ety <’ T O N

Director General & A R
..1 [ : 5‘ K’-~\ .v\,e_ r-)-‘ e ]
2 . . . . LM \ 4= Y, (e W .
This certificate has been issued without any alteration and may yoy be r¢praduced other than in full except
with the approval of the Director General. The results cobllai‘l‘i_l'g h i@'—x‘ﬁ)plyfft‘ujiy to that particular
equipment and conditions stated above. N R 74

Y &n L
Rl N i W !
" .&_‘J N _';_\

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda - Telephone: (+250)788303492
Hotline: 3250 Email: info@rsb.gov.rw Website: www.rsb.gov.rw
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Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 231/6B/2019-2020

6.0 Environmental Conditions

Air Temperature Air Pressure Relative Humidity
Readings | Correction | Readings | Correction Readings Correction
| 22.5°C 0.04 °C | 848.0 mbar | 0.70 mbar 54.9 % 0.1 %
7.0 Results
Flowrate | Supply | Testing | Water | Initial Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (48]
(m3/h) (bar) (s) (oC) (L) (L) L) (L) (Em) (%)
i (%)
2.00 251.626 | 23.10 243 | 14196 | 139.53 | 139.90 | -0.26 2
2.00 251.945 | 23.00 354 | 143 14 | 139.60 140.20 -0.43 2
PASS Em2 | -0.35 2
_Em3 2
Flowrate | Supply | Testing | Water | Initial Final | Indicated | Actual | Meter | MPE
Q2 Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (1)
0.048 (bar) (s) (oC) (L) L) (L) (L) (Em) (%)
(m3/h) (%) :
0.05 2 | 600423 | 23.10 | 0.09 8.14 8.05 | 8.08 -0.37 2
005 17 614.6i2_J 23.20 006 | 831 | 825 8.27 -0.26 2
PASS Em2 -0.32 2
Em3 2
[ Flowrate Supply | Testing | Water Initial Final Indicated | Actual | Meter MPE
Q1:0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (1)
(m3/h) (bar) (s) (oC) (L) (L) x) (L) (Em) (%)
(%)
0.03 2 1000.461 | 23.00 0.32 8.88 8.56 8.51 0.58 5
| 003 | 2 1000.425 | 23.10 0.00 | 8.6l 8.61 8.53 0.91 5
PASS | Em2 | 0.75 5
Em3 SN
KK 15 Rd, 49 Kicukiro P.O.BOX 7099, Kigali-Rwanda

Hotline: 3250

Email; info@rsh.gov.rw

Telephone: (+250)788303492
Website: www.rsbh.gov.rw
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 230/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAKA

Location : Kigali
Tel : 0788655645/0788537229
E-mail 3

2.0 Details of the Instrument

Name of the instrument : Water meter

Manufacturer : HONEYWELL

Model : H;PN 16

Serial N° . 89094233

[dentification Number R

Calibration range/ Capacity ~ : DNI5; Q3=3m’/h

Interval (e)/ Accuracy I

Condition of the Instrument ;. Good

Sticker Number : FEB20C0445

Calibration Date : 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s) i »
Standard Name Model [Serial number  [Sticker number Calibration Date
Testing Bench  |EP-40; U<0. 1% [S/N: 0032 B-030/00308 02/2019

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020

Flow rate (m'/h) | Error (%) | MPE (%) Conclusion

Q3:2 -0.92 +2 The Error is within Allowable Error Limits

02:0.05 0.54 +2 The Error is within Allowable Error Limits

Q1:0.03 0.69 +5 The Error is within Allowable Error Limits i
Eric M. KARAMUZI i

Director of Mechanical and Signature.Z.......%
Electrical Laboratories Unit

Mr. Philibert ZIMULINDA
Division Manager Signature. .
For S,
Director General

DutedX..04/.8.6020

5 b 9090

f B 2 ¥
(& % AT |

8 , Iy \
This certificate has been issued without any alteration gllfigh{a}ﬁpt‘bc reproducced other than in full except
with the approval of the Director General. The results co:ﬂhj}ed hercin apply oniy to that particular
equipment and conditions stated above. \ R, 2

apd o B
p- 8

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492
Hotline: 3250 Email: info@ rsb.gov.rw Website: www.rsb.gov.rw
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Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 230/6B/2019-2020

6.0 Environmental Conditions

Air Temperature Air Pressure Relative Humidity
Readings | Correction | Readings | Correction Readings Correction
22.5°C | 0.04°C | 848.0 mbar | 0.70 mbar 54.9 % 0.1%
7.0 Results
Flowrate | Supply | Testing | Water | Initial | Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error )
(m3/h) | (bar) (s) (0C) L) (L) (L) © | Em) | ®%)
1 (%)
2.00 3| 251626 23.10 2.43 141.18 13875 |  139.90 -0.82 2
2.00 3| 251945 |  23.00 354 |  142.32 138.78 | 140.20 -1.01 2
PASS | Em2 -0.92 2
Em3 2
Flowrate Suﬁp‘y | Testing Water Initial Final | Indicated | Actual | Meter MPE |
Q2: Pressure Time Temp | Readings | Readings | Volume | Volume | Error 1)
0.048 (bar) (s) (oC) (L) (L) (L) (L) (Em) (%)
(m3/h) =, ) (%)
0.05 2| 600.423 23.10 0.09 8.22 8.13 8.08 0.62 2
| oos5| 614612 |  23.20 006  837| 831 827 046 2
PASS | Em2 0.54 2
| Em3 2
Flowrate | Supply | Testing | Water Initial Final Indicated | Actual | Meter MPE
Q1: 0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) (s) (0C) (L) L) (L) L) (Em) (%)
- (%)
0.03 2 | 1000.461 23.00 0.32 8.89 8.57 8.51 0.70 5
0.03 1000.425 23.10 0.00 859| 859 8.53 0.68 5
PASS | Em2 0.69 S
Em3 5

KK 15 Rd, 49 Kicukiro
Hotline: 3250

P.0.BOX 7099, Kigali-Rwanda
Email: info@:rsb.gov.rw

Telephone: (+250)788303492

Website: www.rsbh.gov.rw



RSB

Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N 229/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAKA

Location : Kigali
Tel : 0788655645/0788537229
E-mail =

2.0 Details of the Instrument

Name of the instrument . Water meter

Manufacturer : HONEYWELL

Model : H;PN 16

Serial N° : 89072338

[dentification Number 2 |42

Calibration range/ Capacity  : DNI1S5; Q3=3m"h

Interval (e)/ Accuracy i

Condition of the Instrument . Good

Sticker Number : FEB20C0444

Calibration Date . 17/02/2020

3.0 Standard(s) used to calibrate the [nstrument (s)

Standard Name Model Serial number Sticker number (Calibration Date
Cesting Bench EP-40; U<0.1% [S/N: 0032 ~ 1B-030/00308 02/2019

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water - Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020
| Flow rate (m'/h) | Error (%) | MPE (%) L Conclusion
Q3:2 -1.24 182 The Error is within Allowable Error Limits
Q2:0.05 JIL 50332 + 2 The Error is within Allowable Error Limits
Q1:0.03 0.22 The Error is within Allowable Error Limits

&b" Eric M. KARAMUZI ar
Director of Mechanical and Signature.5. 1)51 w22 pate: AL RS, Qa2
Electrical Laboratories Unit

Mr. Philibert ZIMULINDA b
3ms10n Manager Signature,..; / #’,E '"‘\ l}alL ft?/rza%)
or f .

Director General

This certificate has been issued without any alteratlon an
with the approval of the Director General. The results con
equipment and conditions stated above. \

m'duherem gﬁp}i only to that particular
\ \ ‘3 o 3
\| a2

Pt [ W

! I = \
b))
IQUIO\ g lqgﬂ;&ljd other than in full except
4

- —

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda =~ Telephone: (+250)788303492
Hotline: 3250 Email: info@ rsb.gov.rw Website: www.rsb.gov.rw



Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 229/6B/2019-2020

6.0 Environmental Conditions

Air Temperature

Air Pressure

Relative Humidity

Readings | Correction | Readings | Correction Readings Correction
22.5°C 0.04 °C | 848.0 mbar | 0.70 mbar 54.9 % -0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) (s) (oC) L L) (L) L) (g/n;) (%)
()]
2.00 3] 251.626 | 23.10 243 | 14069 | 138.26| 139.90| -1.17 2
- 2.00 3| 251.945 23.00 | 3.54| 141.90 138.36 | 140.20 | -1.31 2,
PASS | Em2 -1.24 2
Em3 2
Flowrate '—_Supply Testing | Water Initial | Final | Indicated | Actual | Meter MPE
Q2: Pressure | Time Temp | Readings | Readings | Volume | Volume | Error )
0.048 (bar) (s) (0C) L) (L) (L) (L) (Em) (%)
(m3/h) (%)
005 | 2 600.423 | 23.10 0.09 8.14 8.05 8.08 -0.37 2
0.05 2 | 614612 | 2320 | 006 | 831 | 825 | 827 | 026 2
PASS [ Em2 -0.32 2
Em3 2
Flowrate | Supply | Testing | Water Initial Final Indicated | Actual | Meter MPE
Q1: 0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (1)
(m3/h) | (ban) ) (oC) () (L) © L | Em | (%)
: (%)
0.03 2 1000.461 | 23.00 0.32 8.84 8.52 8.51 0.11 5
0.03 2 1000.425 | 23.10 0.00 8.56 8.56 8.53 0.33 5
PASS | Em2 0.22 5
| Em3 5

KK 15 Rd, 49 Kicukiro

Hotline:

3250

P.0.BOX 7099, Kigali-Rwanda
Email: info@rsh,gov.rw

Telephone: (+250)788303492
Website: www.rsh.gov.rw
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°®: 228/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry : Vedaste ITANGISHAKA

Location : Kigali
Tel - 0788655645/0788537229
E-mail A

2.0 Details of the Instrument

Name of the instrument . Water meter

Manufacturer : HONEYWELL

Model : H;PN 16

Serial N° : 89094251

Identification Number : e

Calibration range/ Capacity  : DNI5; Q3=3m’/h

Interval (€)/ Accuracy S

Condition of the Instrument . Good

Sticker Number : FEB20C0443

Calibration Date . 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s)
! Standard Name Model Serial number  [Sticker number (Calibration Date
[Testing Bench EP-40; U<0.1% [S/N: 0032 13-030/00308 02/2019

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020
Flow rate (m’/h) Error (%) | MPE (%) Conclusion :‘
Q3:2 -0.95 +2 The Error is within Allowable Error Limits
Q2: 0.05 -0.14 =57 The Error is within Allowable Error Limits
Q1: 0.03 0.75 +5 | TheError is within Allowable Error Limits ""“—|

gﬁ Eric M. KARAMUZI el
Director of Mechanical and SignaturW/ Date20./82/ Q830

Electrical Laboratories Unit Iy

Mr. Philibert ZIMULINDA P P

Division Manager Signature. ’g - - Date; %7 .02.

Di¥ g ‘g o &0 9.9070
Director General [ #% i A\

'zl- :‘ J 5 |
This certificate has been issued without any alteration arid ll;lai" li()(:' bereprod |'|5:_c__'(‘_i other than in full except
with the approval of the Director General. The results collltﬂi‘xi_ggl*ﬁék_'éi_il.a‘i;&y only to that particular
equipment and conditions stated above. ' ad

\ W a\sh Iy
\ Qe
\ g T -'-"."""L"J

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwand.a-‘ = Telephone: (+250)788303492
Hotline: 3250 Email: info@rsb.gov.rw Website: www.rsh.gov.rw
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Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°*: 228/6B/2019-2020

6.0 Environmental Conditions

Air Temperature Air Pressure Relative Humidity
Readings | Correction | Readings | Correction Readings Correction
22.5°C 0.04 °C 848.0 mbar | 0.70 mbar 54.9 % -0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial Final Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) O] (oC) (L) (L) L) (L) (Em) (%)
(%)
2.00 3 251.626 | 23.10 2.43 141.17 138.74 | 13990 | -0.83 2
2.00 3 [ 251945 | 23.00 | 3.54 142.24 | 138.70 140.20 -1.07 2
PASS | Em2 -0.95 2
Em3 2
Flowrate Su_pply Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q2: Pressure Time Temp | Readings | Readings | Volume | Volume | Error n
0.048 (bar) (s) (oC) @) L) L) (L) (Em) (%)
(m3/h) (%)
0.05 o 600.423 | 23.10 0.09 8.15 8.06 8.08 | -0.25 2
| 0.05 2 614.612 | 23.20 0.06 8.33 8.27 8.27 -0.02 2
PASS | Em2 -0.14 2
Em3 2
Flowrate | Supply | Testing | Water Initial Final Indicated | Actual | Meter MPE
Q1:0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error D
(m3/h) (bar) (s) (0C) ) (L) (L) (5 (Em) (%)
. (%)
0.03 2 1000.461 | 23.00 0.32 8.88 8.56 8.51 0.58 5
0.03 2 1000,425 | 23.10 0.00 8.61 8.61 8.53 0.91 5
PASS | Em2 0.75 5
Em3 5
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492

Hotline: 3250

Email: info@rsb.gov.rw

Website: www.rsbh.gov.rw




RSB

Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N° 227/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ [ndustry  : Vedaste [TANGISHAK A

Location : Kigali
Tel : 0788655645/0788537229
E-mail Do

2.0 Details of the Instrument

Name of the instrument . Water meter

Manufacturer : HONEYWELL

Model > H; PN 16

Serial N° 1 89094228

Identification Number Do

Calibration range/ Capacity . DNI5; Q3=3m’/h

Intcrval (e)/ Accuracy Do-

Condition of the [nstrument . Good

Sticker Number : FEB20C0442

Calibration Date o 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s)

Standard Name Model iSerial number Sticker number Calibration Date
lesting Bench EP-40; U<0.1% [S/N: 0032 B-030/00308 _ 02/2019 |

This verification certificate documents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration due date is not later than 02/2020
Flow rate (m’/h) Error (%) | MPE (%) Conclusion
Q3:2 -1.12 +2 The Error is within Allowable Error Limits
Q2:0.05 -0.20 +2 The Error is within Allowable Error Limits
Q1:0.03 0.04 +5 The Error is within Allowable Error Limits

Eric M. KARAMUZI
Director of Mechanical and Signature. MW Date:p./e)/. Q2 O
Electrical Laboratories Unit m

(T Ty

Mr. Philibert ZIMULINDA F
D(I):ISIOH Manager Signaturc,,./.._ ] "’
Director General =

This certificate has been issued without any alterdtum nndilu‘l} nol be}é’p}('od ced other than in full except
with the approval of the Director General. The reauhs 3 m me.d homln ap )n only to that particular

cquipment and conditions stated above.
\ Fa ‘-:‘ 3

KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492
Hotline: 3250 Email: info@rsb.oov.rw Website: www.rsh.gov.rw
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Rwanda Standards Board

Page 2 of 2

NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 227/6B/2019-2020

6.0 Environmental Conditions

Air Temperature

Air Pressure

Relative Humidity

Readings | Correction | Readings | Correction Readings Correction
225LC 0.04°C | 848.0 mbar | 0.70 mbar 54.9 % -0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Velume | Volume | Error )
(m3/h) (bar) (s) (oC) (L) L) (L) L) (Em) (%)
- (%)
2.00 3] 251.626 23.10 2.43 140.88 138.45| 13990 | -1.03 2
2.00 3| 251.945 23.00 3.54 142.04 138.50 | 140.20 | -1.21 2
PASS | Em2 -1.12 2
Em3 2
Flowrate h_Sup"ply Teétihg Water Initial Final Indicated | Actual | Meter MPE
Q2: Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
0.048 (bar) (s) (oC) (L) L) (L) L) (Em) (%)
(m3/h) (%)
0.05 2| 600.423| 23.10 0.09 8.15|  8.06 8.08| -0.25 2
005 2| 6l4.612 23.20 | 0.06 | 8.32 8.26 827 | -0.14 2
PASS | Em2 -0.20 2
Em3 2
[ Flowrate Supply Tesftriﬁg—' Water Initial Final Indicated | Actual | Meter MPE
Q1:0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 1)
(m3/h) (bar) (s) (o0) (L) (L) (L) (L) (Em) (%)
(%)
0.03 21000461 |  23.00 0.32 8.83 8.51 8.51| -0.01 5
0.03 2 | 1000.425 23.10 0.00 | 854 854 853 0.09 5
PASS | Em2 0.04 5
Em3 5
KK 15 Rd, 49 Kicukiro P.O.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492

Hotline: 3250

Email: info@rsh.cov.rw

Website: www.rsb.gov.rw
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 226/6B/2019-2020

1.0 Customer’s Details

Name of Customer/ Industry  : Vedaste ITANGISHAK A

Location : Kigah
Tel : 0788655645/0788537229
E-mail =

2.0 Details of the Instrument

Name of the instrument : Water meter

Manufacturer : HONEYWELL

Modecl : H;PN 16

Serial N° : 89094258

Identification Number $os

Calibration range/ Capacity  : DNI5; Q3=3m’/h

Interval (e)/ Accuracy s

Condition of the Instrument : Good

Sticker Number : FEB20C0441

Calibration Date o 17/02/2020

3.0 Standard(s) used to calibrate the Instrument (s)

Standard Name Model Serial number Sticker number Calibration Date
Testing Bench EP-40; U<0.1% |S/N: 0032 B-030/00308 02/2019

This verification certificate documnents the traceability to national standards, which realize the units of
measurement according to the international system of units (SI).

4.0 Procedure Used to calibrate the Instrument (s)

RBS/MU/6B/OP-01: Calibration Procedure for water meters intended for the metering of cold
potable water.

ISO 4064:3 (2005): Measurement of water flow in fully charged closed conduits-Meters for cold
potable water and hot water —Part 3: Test methods and equipment.

5.0 Remark
As agreed with the customer, the calibration duc date is not later than 02/2020
| Flow rate (m'/h) | Error (%) | MPE (%) Conclusion
Q3:2 -0.73 +2 The Error is within Allowable Error Limits
02:0.05 0.35 +2 The Error is within Allowable Error Limits
Q1:0.03 1.10 +5 The Error is within Allowable Error Limits
fvﬂ Eric M. KARAMUZI
: Director of Mechanical and Signaturcw Dategan.. 02/ 3eRo
Electrical Laboratories Unit M"‘W
i Manager " Sasars Sl 2090
or Dy

Director General

'\-\';:.-\ ‘l

h

~« BN

| &l Wy Nt o
This certificate has been issued without any alterationan _qli'__sg;\: uof-he re}').rodug!c(l other than in full except

with the approval of the Director General. The results cor t;_'t_i'ned'J!érein jq)p,lr_v_. only to that particular

equipment and conditions stated above. R %
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492

Hotline: 3250 Email: info@rsh.gov.rw Website: www.rsh.pov.rw
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Rwanda Standards Board
NATIONAL METROLOGY DIVISION

FLOW LABORATORY
VERIFICATION CERTIFICATE N°: 226/6B/2019-2020

6.0 Environmental Conditions

Air Temperature Air Pressure Relative Humidity
Readings | Correction | Readings | Correction Readings Correction
22.5°C 0.04 °C 848.0 mbar | 0.70 mbar 54.9 % -0.1 %
7.0 Results
Flowrate | Supply | Testing | Water Initial Final | Indicated | Actual | Meter MPE
Q3:2 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error 4]
(m3/h) (bar) (s) (oC) (L) (L) (L) (L) (Em) (%)
(%)
2.00 31 251626 | 23.10 243 | 14146 139.03 | 139.90 | -0.62 2
2.00 3] 251.945 2300 354 142.56 139.02 | 140.20 -0.84 2
PASS | Em2 0.17 2
Em3 2
Flowrate | Supply _Testing Water Initial | Final Indicated | Actual | Meter MPE
Q2 Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (1)
0.048 (bar) (s) (oC) (L) L) (L) (L) (Em) (%)
(m3/h) | A ) L (%)
0.05 2| 600.423| 23.10 0.09 8.20 8.11 8.08 0.37 2
0.05 2| 614612 2320 0.06 836 8.30 8.27 0.34 2
PASS | Em2 0.35 2
Em3 2
Flowrate “'Supply Testing | Water | Initial | Final Indicated | Actual | Meter MPE
Q1: 0.03 | Pressure | Time Temp | Readings | Readings | Volume | Volume | Error (1)
(m3/h) (bar) (s) (oC) (L) L) ) (L) (Em) (%)
{%)
0.03 2 1000.461 | 23.00 0.32 8.94 8.62 8.51 1.28 S
0.03 2 1000.425 23.10 0.00 8.61 8.61 8.53 0.91 5
PASS | Em2 1.10 5
Em3 5
KK 15 Rd, 49 Kicukiro P.0.BOX 7099, Kigali-Rwanda Telephone: (+250)788303492
Hotline: 3250 Email: info@rsb.gov.rw Website: www.rsh.cov.rw
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Portable testing station
for special applications

DN 15

Based on the Y290 water meter

Y290 water meter is part of the single jet Elster Iberconta’s Product Portfolio.
This type of water meters are hybrids because they combine a mechanical
sensor with an electronic register. This combination provide a high accuracy
and easy 1o collect information from the meter. The electronic register module
is compound for two color high conirast LCD with digits 10 mm height. 6 black
digits in the LCD top part are for cubic meters and additional information as
flow rate, efc and 5 red digits in the LCD bottom part are for decimals of cubic
meters. LCD in the bottom part gives others relevant information of flow
direction, error flags for magnetic manipulation or battery status.

Benefits

The portable water meter testing station gives saving from costly dismantling
and handling operations to move the mefer to be tested to fix test bench. Water
meter which fault suspecied is tested "in situ” in its own installation site to know
whether it is or not within the limits of required accuracy values.

Components

1. Tap adapter. 6. Gasket 3/4".

2. Gasket G1*. 7. Monoblock adapter.
3. Inlet Fitting. 8. Outlet fitting.

4. Adpater 3/4"y1/2". 9. Bufton.

5. Support base.

o
() n".

.
e,

elster

Ibercanta

Main Features

» Flectronic, high accuracy meter.

e High contrast LCD with 10mm height digits
for read easiness and information icons.

¢ Flexible hosepipes and adapters to allow
connection to any kind of valve or tap.

s An anodized aluminium base to higher
protection level.

» All these installed in a light, small size plastic
case, with adjustable strap for convenience
fransport.

e For water up fo 40°C.

¢ With estimated battery autonomy 12 years.



—

Register

Warranty:

Meters are warranted for one yeor from any manufac-
turing default In his operation and/or materials from the
date of delivery. This warranty must be understood as the
replacement of the piece or pieces in our workshops. The
warranty does not cover domage caused by improper
instailation, incorrect handing, force majeure, or whether
the data provided does not fit the actual conditions of
work By the same, it would be excluded from the security
breakdown or failure by the freezing of the fluid Is in its
interior and the consequent increase in the volume of it.
For everything not included in this summary, it must be
applied the condition of security, that is available under
the terms of Elster

elster

fberconta

Technical data

Measuring range i/h 30 -3.000
Accuracy % 0,5
Minimum display resolufion liters 0,01
Maximum working press bar 16
Moaximum working temperature oC 40
Length mm. 275
Height mm. 155
Width mm. 225
Weight {aprox.} kg. 275
How to use

Connect the test stafion to the valve or tap that feeds water meter 1o be checked using
the suitabie coupling/hose contained into the suitcase. Purge air bubbles passing
water fiow, make sure that all circuit is full of water and close the exit valve. Then reset
the display and take the read of the test meter. Open the exit valve to pass water flow
and close when essay is finish and compare the reading of installed water meter with
the recorded read of the test station. Then calculate the error of measurement by
difference proportionality.

The test meter included info the station, has a button focated in its right side; this can
be operated within three ways: short press (normal), long press {with auto repeat
every 1second if held) and release after long press.

- in a working status, a short press freezes the value displayed on the screen. Another
short press releases this freeze and value showed is updated.

- By long press, we can access fo four possible reading status in the LCD: flow rate,
partial volume passed, reset of partial volume and cumulafive volume passed (not
reseltable). Releasing the button sefs the screen status showed on the display.

Parameters stored into the memory

The following parameters are recorded info meters memory:
o Log in the session with month, day, hour and minute.

e Log out the session with hour and minute.

* Total volumen recorded during whole session.

Access to these data is by means of a reading software connecting meter
communications port (R] connector integrated in i) to hand held or a computer using
communication interface).

Elster Medicibn, S.A.U. © 2015. Elster. All rights reserved.

Pol Masti-Loidi n® 13 The company s policy is one of conlinuous improvement and the right is
C.P. 20100 Eenteria reserved to modify the especifications without nofice.

Guiplzcoa

Tél.: +34 90100 77 88 / 91133 44 68 elsteriberconta@elster.com

Fax: +34 9121072 37 www.elster-iberconta.com Cotiogo Rel - HENPNAREIST



WASAC

Water & Sanitation Corporation

“Dignifying Life”

Kigali,..........2.5.NOV..2020................
No 11.07.024/9%(3/2020/DUWSS/dn

To: Mr. MARUO Shin
Chief Representative
JICA Rwanda Office

RE: Receipt of Equipment from JICA

We are pleased to inform you that we have received the equipment from JICA in the
project for “Strengthening Non-Revenue Water Control in Kigali City Water
Network" based on record of discussions signed on March 30, 2016 between WASAC
and JICA.

The received equipment are for;
-Pressure reducing Valves (12}, Float Valves (10) and related pipes & fittings.

-Water Level Meters (3 sets)
-Water Pressure Meters (3 sets)

We should take responsibility of the security, maintenance and keep them in good
condition,
In addition, we would like to utilize them effectively even after the project.

Sincerely,

Eng. Aime MUZOLA

AN
Chief Executive Officer AN /S
N )
Attachment:
-List of equipment and related picture
CC:

Director of Support Services, WASAC Ltd

KN4 Av 8, CENTENARY HOUSE, Nyarugenge District, Kigali City, PO Box 537, Rwanda. e-mail: wasac@wasac.rw,
Www.wasac.rw


tsutsui
テキスト ボックス
レター③



Address: KEC Bldg., 1-62-11, Sasazuka, Shibuya-ku, Tokyo Japan, 151-0073

l' KYOWA ENGINEERING CONSULTANTS CO.,.LTD.
TEL: (03)3376-3178 FAX: (03)3320-6542

July 22, 2020
To: Eng. Aime MUZOLA
Chief Executive Officer
Water and Sanitation Corporation Limited

Re: Handover of the Equipment on the Project for Strengthening Non-Revenue
Water Control in Kigali City Water Network (NRW Project)

Dear Sir,

With reference to the Record of Discussions signed on March 30, 2016 between Water
and Sanitation Corporation Ltd. (WASAC) and Japan International Cooperation Agency
(JICA), we would like to hand over the followin £ equipment listed as attached.

We humbly request WASAC to utilize them properly and maintain them in good
condition.

1. Pressure Reducing Valves, Float Valves and Fittin gs
2. Pipes and Fittings for Pressure Reducin g Valves
3. Water Level Meter
4. Water Pressure Meter
Sincerely,

Shf&()Tz\lil\{ }:a\

Chief Adviser, JICA Expert Team
Kyowa Engineering Consultants Co., Ltd.

Attachment:
e List of equipment
® Inspection record

CC:

- Director of Urban Water and Sanitation Services, WASAC Litd.
- Director of Support Services, WASAC Ltd.
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13 PR Inetelled .

Diameter Installation
NO Names Branch Bypass (including Photos
(mm) q q
modification)

1 [Kabizoza Nyarugenge 80 with Done
Kabizoza

2 Nya 80 with Done
Additional yarigenge

3 |Gatsata Nyarugenge 150 with Done
Near Former

4 Nyarugenge 100 without Done
Gereza L Sat

5 [National Nyarugenge 100 without Done
National .

6 Addlit]il(?nal Nyarugenge 50 with Done

7 |Rwampara Nyamirambo 80 without Done

8 |Rwarutabura Nyamirambo 100 without Done
Mwendo-
Rwesero, No.72

S |(on transmission Nyamirambo 100 without Done
pipe for the
reservoir)

10 |Kinyinya Remera 80 without Done

11 |Abanyamakuru Gikondo 150 with Done

12 |Nyacyonga Gikondo 100 with Done




A0 Plot Vordlver

Measures to be

FV Installation

Fittings

N ir N h Photos
] Reservoir Name Branc| No taken (Date)
Mont Kigali Bas {Golf Mike- X DN200x1, Gate The materials staying in store, until the trust blocs
1
Nyakabanda) No.113 Nyamirambo 113 Valve DN150x1 petives contructed for pipe protection.
2 |Mwendo-Rwesero, No.72 Nyamirambo 72 DN100x1 Done
} P GIKONDO (Primsire), Gikondo 32 DN 100 done
No.32
EP GIKONDO (Primaire), . DN100x1, Gate
L{ No.32 — Murambi No.104 Gikondo 104 Valve x2 RS
P
% NYARURAMA, No.118 Gikondo 118 DN100x1 Not yet
Gacuriro (Kadobogo PM3), . DN200x2, Gate
b No.24, 25 P 5 Navexs Done
Y Kibagabaga(Hospital) Remera 71 DN200x1 Done
No.71
DN100x1,
\Z Nyarutarama, No.121 Remera 121 00x1, gate Done
Valve x1
ﬂ Chez lando, No.15 Remera 15 DN150x1 Done
DN80x1, Oth
F\£ Ayabaraya (Gako), No.26 Kanombe 26 X er Done




1. Pressure Reducing Valve, Float Valve and Fittings



Breakdown of the Quotation, and Specification

Procurement Work of Presarre Redueing Vaive and Float Valve for
ihe Profoct for Strengthening Non-Revens Water Comrol In Kigali City Water Network
. . Unit Price Price ;
No item DN Specification mmmltyl ®RWF) RWE PICTURKS
Function: sutomatically reduce a higher
inlet pressuve (0 & steady Jower
downsiream pressure, regandicss of
inlel prossume, by pilol-operated
reguletar capable holding downstream
} Flanged Prossute Reducing DN 150 |Pressure to a pre-determined limit. 2
Valve (PRV) Adjusted way: adjustment of the pressire
by serew and nust of pilot valve system
Pressure; PN16 bars
Smcture: Ductile Tron body, epoxy
coating, with Pressurs gauge up and
down stream ( 0-20 barg)
1,452,600.00 2,915,200.00
2 mp‘gm’m DN 100 Same as above 5 rrs000| 68650000
3 mﬁ‘;‘f“ Reduding | 1oy sp Sams as above 1 ssago00n| 233920000
. Ssmo a3 whove
4 ’;’;’{’V%i’.\;';“““’ RoAUSIE B 50 or 211 2 freadd flangos andl Nigpies are 1 82,600.00
nicessary to compleds assembling. 82,600.00
3 [Flanged Qate Valve DN'200 [PN16, Dustile iron body, size P4 3 500,000.00 2,300,000.00
6  |Flanged Gate Vaiwe DN 150 {PN16, Ductile irq body, size §4 3 .| a4oopoooof  1,200000.00
7 [Flanged Gate Vaive DN 100 [PN16, Ductife iron body, sizz F4 8 300,00000|  2,400,000.00 | See the caulogus
8 |Flanged Gate Vaive DN 80 |PNI16, Ductile iron body, size F4 5 200,000.00 1,000,000.00
# [Flanged Gato Vatwe DN 50 |PNts, Ductile iron body, aize Pq 13 120,000.00 1,560,000.00
10 |Flanged fitter for PRV DN 150 PN16, Ductils fron body 2 350,000,00 720,000,600
11 |Flanged filter for PRY DN 100 |PN16, Ductile ror body 3 300,000.00 1,500,000.00 £
12 |Flanged fitter for PRV DNS0 |PN16, Ductile iron body 4 240,000,00 960,000.00
PN16, Dudtile Iron body.
13 [Flangtd Glier for PRV DN 50 or 211F 2* thweaded flanges and Nipples are 1 140,000 140,000.00
neccssuy 1o complcts essembling.
4 jal Fianged TER (DN 150/50PN16, Doctile Tron body 2 300,000 600,000.00
15 |All Flanped TER N 100/S0EN1 6, Dnetile iron body 5 240,000 1,200,000.00
16 JAl Flanged TER DN 80/50{ P16, Ductile iron body 4 200,000 800,000.00
17 _{All Flanged TRE IIN 50/50{PN16, Ductile jron body 1 140,000 140,000.00
18 1Al Flngsd TER equal DN&)M!PN’]G.Dwﬁleimnbody 2 200,000 400,000.00
Flanged High Speed Air ;
12 Rel Vahve DN 50 .PNlG.Dlwn!cImnbody 12 140,000 1,680,000.00 |See the catalogue
Function: Antomatically controls the rate
of filling, and will ghut off when a
predetermined water level is rohtlid,
an cquilibrium, single scat
Flnged end Ploat valve with upstream picssure balanced foat valve:
20 allu 08 DN 200 |Installation body patiers: angle patmen, 4 160,000 640,000.00 {Suc tho catalogue
Pressure: FN16 bams
Mix. allowable pressuce drop (Tip)
s¢ross the valve: more than 8 bar
Structare: Ductile Ton body, epoxy
fooating, staialess stee] fioat
Flangnd end Float valve with
21 ah ; - DN 150 I&mnsallm 1 140,000 140,000.00 Sec the catalogus:
22 mm whewith [ 100 Immeam 4 60.000 |  240,000.00 |Sea e cartlomue




- _ | Ukt Price Price
h |
No Tasa ' DN Specifigation Quantity RWF) _QRWF) FICTURES
23 w“‘?mm‘mﬁ DN 80 [Smme as above 1 40,000 40,000.00 |See the catalogne
24 At veturn veive DN 80 |PN16, Dutile iron body 1 240,000 240,000.00 |See the catalogae
25 |Flanged Etbow DN J00 [PN16, Ductile iron body ) 240,000 480,000.00 h
DN80 {PNIS, Dustile om body 2 200,000 400,000.00 %
DN 50 . = . .
(OD63) |PN16, Ductite kron body, EPDM gesket | 2 40,000
DN 150 [PN16, Ductile iron body 6 180,000
DN 100 IPN16, Ductile iron body 8 90,000
DN'80 (P16, Ductilc iron body 12 80,000
Large Tolorancs Flanpe Ple,Dwﬂ:lmnbocly,hrmgﬁpriug
3 [ orace DN 100 |mm ! 4 140,000
Tolerance Flange mlgmnmm,mmm
2 mﬁ“m DNBO |6 EPDM oy 4 100,000 400,000.00
33 |Saddles 163 suamx3/4{PN 16, Dractile fron hody 2 50,000 100,000.00 [see the catalogma
34 [Nipples 34" |PN 20, Galvanized body 2 1,000 2,000.00 | eo the catalogue
35 [Reducer -m'mz'IF“;,’“- e e e I 1,000 2,000,00 [See e casntogue
36 [Nipples 12*  [PN 20, Galvanizes bedy 4 800 3.200.00 [See the catstogmo
37 |Bull valve 142" |PN 20, Galvanized bady, Inside serew 2 8,000 16,000.00 See the catulogus
38 [Flat Gaskets DN 200 [Plastic or caoutchoue, EFDM gacket 16 12,000 192,000.00
39 |Flat Geskets DN 150 [Plastic or caoulohiouc, EPDM gasket 15 8,000 120,000.00
40 |Plst Gaskets DN 100 |Plastic or caoutehous, EPDM gusket 4 4,000 164,000,00
41 |Plat Gasteas DN 80 [Plastie or ewoutchous, EPDM gasket 48 3,000 144,000.00
42 |Flat Gaskers DA S0_[Plastic or cacutchonc, IPOM gadest 32 2,000 64,000.00
43 |Bolt enud s M 20x80 | avanized she] body, Besagonal Tead, | 2400 72000000 e
Guivanized stel body, hexagonal hend, -
44 Dokt and auts M0 | throaded 832 1,200 998,.400.00 &
[ [otal without VATGEWE) 33,329.100.08
VAT (18%) RWF 6,379,238.00
Tota) price with VAT (Rwi) 40,508,338.00
VAT 3711200
VAT 18%) CSD 6.680.00
Total price with VAT (USD) 4379200

N.R.

I.Alllhemposedmmeﬁahmumdeby SOVEMA in Kurope {France)
2 Dalimyl"mismmnmhmwaimiumqonm

S.Wcmmdybpnﬁdemmplm technica] elarifications in regand of onr offir
4. For items rumnbet 1 m4.hm4smdimd7.wehawsmg=smd two options for each. You ars welooms ta pick cne

Done at Kigali oo 16/10/2019
Frodaald NAHIMANA




Phases of Delivering and Reception for Pressure Reducing Valve and Float Valve for

the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

. . . First Second
No Item DN Specification Quantity ETENEN R eception
Function: automatically reduce a higher inlet
pressure to a steady lower downstream pressure,
regardless of varying inlet pressure, by pilot-
operated regulator capable holding downstream
| Flanged Pressure Reducing DN 150 |pressure to a pre-determined limit. ) ’
Valve (PRV) Adjusted way: adjustment of the pressure by screw
and nut of pilot valve system .
Pressure: PN16 bars
Structure: Ductile Iron body, epoxy coating, with
Pressure gauge up and down stream ( 0-20 bars)
Flanged Pressure Reducing
2 Valve (PRV) DN 100 Same as above 5 5
Flanged Pressure Reducing
3 Valve (PRV) DN 80 Same as above 4 4
. Same as above
Fl P Red .
4 anged Pressure Reducing DN 50 or 2" |If 2" threaded flanges and Nipples are necessary to 1 1
Valve (PRV) .
complete assembling.
5 |Flanged Gate Valve DN 200  |PNI6, Ductile iron body, size F4 5 5
6 [Flanged Gate Valve DN 150 |PN16, Ductile iron body, size F4 3 3
7 |Flanged Gate Valve DN 100 |PN16, Ductile iron body, size F4 8 8
8 |Flanged Gate Valve DN 80 PN16, Ductile iron body, size F4 5 5
9 |Flanged Gate Valve DN 50  |PN16, Ductile iron body, size F4 13 13
10 |Flanged filter for PRV DN 150 |PN16, Ductile Iron body 2 2
11 |Flanged filter for PRV DN 100  |PN16, Ductile iron body 5 5
12 |Flanged filter for PRV DN 80  |PNI16, Ductile iron body 4 4
PNI16, Ductile Iron body.
13 |Flanged filter for PRV DN 50 or 2" |1f 2" threaded flanges and Nipples are necessary to l 1
complete assembling.
14 |All Flanged TEE DN 150/50 [PN16, Ductile iron body 2 2
I5 |All Flanged TEE DN 100/50 |PN16, Ductile iron body 5 5
16 [All Flanged TEE DN 80/50 |PN16, Ductile iron body 4 4
17 |All Flanged TEE DN 50/50 |PN16, Ductile iron body | 1
18 |All Flanged TEE equal DN 80/80 |PN16, Ductile iron body 2 2
) ||t e A DN50  |PN16, Ductile Iron body 12 12
Release Valve
Function: Automatically controls the rate of filling,
and will shut off when a predetermined water level
is reached.
Type: an equilibrium, single seat upstream
. pressure balanced float valve
Fl1 d end Float val th .
20 A O ElN DN 200 |Installation body pattern: angle pattern. 4
all accessories
Pressure: PN16 bars
Max. allowable pressure drop (Dp) across the
valve: more than 8 bar
Structure: Ductile [ron body, epoxy coating,
stainless steel float
21 Flanged enq Float valve with DN 150 Same as above |
all accessories
2 Flanged enq Float valve with DN 100 Same as above 4
all accessories
Fl Fl i
23 anged end Float valve with DN 80 Same as above 1

all accessories




g . : First Second
No Item DN Specification Quantity R R cception
24 [Flanged Anti return valve DN 80  |PN16, Ductile iron body 1 1
25 |Flanged Elbow DN 100 [PN16, Ductile iron body 2 2
26 |Flanged Elbow DN 80  |PN16, Ductile iron body 2 2
Quick Flange Adapter for DN 150 .
27 PVC (OD160) PN16, Ductile Iron body, EPDM gasket 4 4
Quick flange Adapter for DN 100 .
28 PVC (OD110) PN16, Ductile Iron body, EPDM gasket 6 6
Quick flange Adapter for DN 80 .
29 PVC (OD90) PN16, Ductile Iron body, EPDM gasket 4 4
Quick flange Adapter for DN 50 .
30 PVC (OD63) PN16, Ductile Iron body, EPDM gasket 2 2
37 |Quick fit flange adaptor/ DN 150 |PN16, Ductile iron body 2 5
Coupling for Steel Pipe
2p) |} LSBT A el DN 100 |PN16, Ductile iron body %) 7
Coupling for Steel Pipe
o | | SRSl ER o DN 80  [PN16, Ductile iron body 8 8
Coupling for Steel Pipe
Large Tolerance Flange PN16, Ductile Iron body, brass grip ring and
34 Adapter for HDPE DN100 EPDM gasket 4 4
35 Large Tolerance Flange DN 80 PN16, Ductile Iron body, brass grip ring and 4 4
Adapter for HDPE EPDM gasket
36 |Saddles 63 mmx3/4" [PN 16, Ductile iron body 2 2
37 |Nipples 3/4" PN 20, Galvanized body 2 2
38 |Reducer 34" 1 172" PN.20, Galvanized body, Outside screw: 3/4", ) ’
Inside screw: 1/2"
39 [Nipples 172" PN 20, Galvanized body 4 4
40 |Ball valve 1/2" PN 20, Galvanized body, [nside screw 2 2
41 |Flat Gaskets DN 200 |Plastic or caoutchouc, EPDM gasket 16 16
42 |Flat Gaskets DN 150 |Plastic or caoutchouc, EPDM gasket 15 15
43 |Flat Gaskets DN 100 |Plastic or caoutchouc, EPDM gasket 41 41
44 |Flat Gaskets DN 80 Plastic or caoutchouc, EPDM gasket 48 48
45 |Flat Gaskets DN 50 Plastic or caoutchouc, EPDM gasket 32 32
46 |Bolt and nuts M 20x80 Galvanized steel body, hexagonal head, entirely 300 300
threaded
47 |Bolt and nuts M 16x80 Galvanized steel body, hexagonal head, entirely 332 832

threaded




FIRST INSPECTION RECORD

SIGNED ON 13/12/2019

REFERENCE: DELIVERY NOTE ON 10/12/2019




B.P_ 2961 KIGAL]
Phone: + 250 788527031
TVA 10013403, TIN N2 100134053,
E-mail: nafold2005@gmail.com

(]

Client: KYOWA ENGINEERING CONSULTANTS CO. LTD

No Item DN Specification | Quantity
Function: automabieally vedoce & ‘
higher infet pressure to & steady |
lower downsiream pressure, ‘
regardless of varying inlet pressure,
by pilot-operated vegulator capahile |
holding duwnsueam pressursto a ‘

Flangefl Hesswe .- DN 150 predetennmed limit. NP
| Reducing Valve (PRV) Adjusted way: adjustment of the #
[ pressure by screw and nut of pilot i
! valve system . ;
| Vressure; PN16 bavs !
Structure: Ductile Irom body. epes S |
coating, with Pressure aauge up and ]
down siveam { 0-20 bars) ]
| Flanged Pressure . . : A
2 ; { as above 5
2 Reducing Valve (PRY) DN 10 Same as above =1 o |
™ i |
Flanged Pressure N |
i - } i Qs € iC 4
3 | Reducing Valve (PRV) DN &( Same as above [ |
5 Same as above i |
) . Flanged Pressure S P I£ 2" threaded flanges and Nipples 1
. ! Redueing Valve (PRV) Jad sen are necessary to complete e
| assembling, ) !
Boltand | M 20x30 Galvanized steel body, | Bolt and nuts M 20x8C
nLits { hexagonal head,
1![ entirely threaded 300 v i
1 I ; L] o |
Bolt and | M 16x30 Galvanized steel body, | Bolt and nuts M 16x80
nuts hexagonal head,
i : ) L//
'1 | antirely threaded 832 !
) i

Delivered by:

NAFOLD /Frodual
e oy

NAHI

Received by ITANGISHAKA Vedaste

Before the inspection records, the materials

responsibflities,

pong et

Date: 10/12/2019 Sign. ... K

Date: 10/12/2019 Sign

delivered are still in the supplier




Taspection Record

Procurement Work of Pressure Reducing Valve and Float Valve for
the Project for Strengthening Non-Revenuce Water Control In Kigali City Water Network

Dale: /j{/ / ,g/ Lo/ E

=4 Contract | Inspection
L} arl
No Ttem DN Specification Quantity | Quantity Remark
Function: automatically veduce a higher inlet pressure to a
stcady lower downstream pressure, regardless of varying infet o
pressure, by pilot-operated regulator capabic holding "“2"‘“"’64
.. downsiream pressure to a pre-determined limit, . iy
1 :’-‘;alnge;iPl];r‘c,;ﬁm'c Reducing DN 150 Adjusted way: adjustnient ol the pressure by screw and nut of’ 2 "/ A f
alvel pilot valve system . Gilowclo
Pressure: PN16 bars Shore
Structure: Ductile Iron body, epoxy coaling, with Pressure
gauge up and down stream { 0-20 bars)
Flanged Pressure Reducing ; . 2
DN It a5 ‘ 5
2 Valve (PRV) N 1006 Sume as vbove (Ve Shove
« |Flanged Pressure Reducing ; % G k‘aw’fc
3 Valve (PRV) DN 30 Same as above 4 pred
. Same as above - ;
4 Flanged Pressure Reducing DN 500r2" |If 2" threaded flanges and Nipples are necessary to complete 1 v ('V'k 7o
Valve (PRV) I . cteve
assembling, &
5 |Flanged Gate Valve DN200  |PN16, Ductile iron bady, size F4 s Mt el
6 |Flanged Gate Valve DN 150 PN 16, Ductile iron body, size F4 3 A,‘;-f mv»x'/a.l?
7 |Flanged Gaie Valve DN 100 PN16, Ductile iron hody, size Fd R /MMM .
8 |Flanged Gate Valve DN §0  |PN16, Ductile iron body, size F 5 Ut cevonds 4
9 |Flanged Gate Valve DN50  |PN16. Ductile iron body. size F4 E N
10|Flanged fitter for PRV DN 150 (PN16. Ductile Iron body 2 Pt s L B
11{Flanged filter for PRV DN 106 [PNI16, Ductile iron body 5 et coonladdh
12|Flanged filter for PRV DN80  [PN16, Ductile iron budy 4 it oo (o L
PNI16, Ductite Iron body. T
13[Flanged filter for PRV DN500r2" |If 2" threaded flanges and Nippics ase necessary fo complore i fb’ﬁ‘f Sipan, Lo b 3
assembling.
14|All Flanged TEE DN 150/50  |PNI6, Ductile iron body F) ot oo b
15| Al Flanged TEE DN 100750 | PN16. Ductile iron body § Net cuonfa ff
16| Al Flanged TEE DN 80/50  |PN16. Ductile iron body 4 i o b
17|All Flanged TEE DN 50/50  |PN16, Ductile iron body 1 it mm/u%
18| Al Flanged TEE equal DN $0/80  |PN16, Ductile iron body 2 ot v Lo bl
Flunged High Speed Air : . [P
19 Release Valve DN 50 PN16. Ductile Iron hady 12 J,l,ef »whiswﬁ
Funciion: Automatically controls the raic of filling, and will ’ y
shut ofT when u predetenmined waier level is reuched, 1L 7," MJ%
Type: an equilibrium, single seat upstream pressute halanced i
float valve
20 Flanged end Float valve DN 200 Installation body pattemn: anglc paitern. 4
“7 Iwith all aceessories - Pressure: PN16 bars
Max, allowable prossurc drop (p) across the valve: more
than 8 bar
Siruciure: Ductite Iron body, cpuxy coating. stainless sieel
float
Flanged cnd Float valve - ; L b of 33
21 with all acoessories DN 150 Samg as above i 6t il bt
Flanged end Float valve . i, o i
22 with all acoessories DN 100 Same as above 4 ﬂ@é W&
Fi d Float val . ; .y
23 wxﬁf < : soo::esv e DN 80 Same as above 1 il méﬁi
24|Flanged Anti return valve DN8§O  |PNI6, Ductile iron body i il dneds U
25|Flanged Elbow DN 100 |PN16. Ductile iron body \ 2 it ccmad
D
oF 4 e ) s



I Couniruct | Inspection
No .
} Hem DN Specification Quantity | Quantity Remark
26/ Flanged Elbow DN80  [PNI6, Ductile iron body 2 At alalif
Quick flange Adapter for ; " R L )
27 vo DN 50 (OD63) |PN16, Ductile Iron body, EPDM gasket 2 Witond,
Quick fit flange adaptor/ o _ | rﬂ
28| Coupting for Stoc! Pipe DN 150 |PN16, Ductile iron body 6 et ]
| Quick fit Nange adaptor/ [ i , o 00
29| Coupling for Stee Pine DN 100 [PN16. Ductile iron body g M A
Quick it llange adaptor/ e ‘ )
30 Coupling for Steel Pipe DN 80 PN16, Ductile iron body 12 t %L%
Large Tolcrance Flange : .- ; - llL PN
31 Adapicr for 1IDPE DN 100 PN16, Ductile Iron body, brass grip ring and KPRM gasket 4 7 Jvm.%
Large Tolerance Flange . o - . Qu' v %
32| o domter for HOPE DN80  [PN16, Duciile Jron body. brass grip ring and EPDM gasiet 1 it aven oA
33| Saddles 63 mmx3/4"  |PN 16, Ductilc iron body 2 ﬁl.t cw»:/M
34 |Nipples 3/4*  |PN 20, Galvanized body 2 Vif o LK
35| Reducer 340/ 120 ll’gnz(). Galvanized body, Ouiside serew: 3/4", Insids serow: 3 l\getm. ] L/ &;‘n
36|Nipples 12n PN 20, Galvanized body q Mf gm-k}',,,
37|Ball valve 172" PN 20. Galvanized budy, Inside screw 2 i.f @a:fm Y
38 |Flat Gaskets DN 200 Plastic or caoutchoue, EPDM gasket 16 -1 qur,{x ,Uﬁ
39 |Flat Gaskets DN 150 Plastic or canutchoue, EPLYM gasket 15 l‘,[f’f ”m,-,u’{,;jé
4| Flat Gaskets DN 100  [Plastic or caoutchouc, EPDM sasker a Uo7 o o
41|Flat Gaskets DN 80 Plastic or caouichouc. EPDM gasker 48 é ’:if ﬂ«m{f&éz "
42 |Flat Gaskets DN 50 Plastic or caoutchone, FPDM gasker l 32 Wmﬁmré-ééi.
43|Bolt and nuts M20x80  |Galvanized sieel body, hexagonal head, entirely threaded 300 L € ;ﬁ-gﬁ(o
44|Bolt and nuts M 16x80  |Gulvanized sieel budy, hexagons] head, entirely threaded 82 L "‘“qtigﬂvi&:
Member of Inspection
WASAC
NAME POSITION SIGNATURFE
, . NS vawuciua-,_.qf & e é ~;{ ;’ - :'2' a
Y Hoke RAT Bl can { da i Condre ;Ct?Fl
il L ey

ﬁ/é‘“ {( /ﬁf/—?m“%‘,nhw

#ﬁ‘f‘?jml Wﬁcf’”“’

1L et € "";(’.‘?f

RSN

JAICA

NAMF POSTTION , SIGNATURE

) o r * P !_. P ”
Ve dus& 1 TANG [ sz Aseitad™ AVRW 2 Je IV ;,,_;) #
} *'-'( v

/‘/{K)"\’L’w (S \)“‘ JHAd  eppecd B o AP
CONTRACTOR

NAME POSITION

Frodeeadd Nalanans

(~ereecad 4y \&‘MT*‘:'(




SECOND INSPECTION RECORD

SIGNED ON 31/12/2019

REFERENCE: DELIVERY NOTE ON 31/12/2019




LTy

ETS NAFOLD
B.P. 2961 KIGALI

Phone: + 250 788527031
TVA 10013405, TIN Ne 100134053,
E-mail: nafold2005@gmail.com

KIGALI-RWANDA

Client: KYOWA ENGINEERING CONSULTANTS CO., LTD

Procurement Work of Pressure Reducing Valve and Float Valve for

the Project for Strengthening Nop-Revenue Water Control in Kigali City Water Network

1

—_— .

1 Flanged Gate Valve DN 200 | PN16, Ductile iron body, size F4 3

2 Flanged Gate Valve DN 150 PNI6, Ductile von hady, size F4 3
— . i o 3
"~ | Flanged Gate Valve DN 100 | PN16, Ductile iron body. ize ['4 g

4 | Flanged Gaté Valve DN 30 i P16, Duetile ion body. size F4 5
5 | Flanged Gate Valve DN 30 | PN16, Ductile iron body, size Fé i3
6 | Flanged filter for PRV DN 150 ;| PNI6, Ductile fron body 2
7 | Flanged filter for PRV DN 100 | PN16, Duetile iron body 5
8 | Flanged filter for PRV DN 80 | PN16. Duetile iron body 4
P 2 | PN16, Ductile Iron body, !
o 3 y - - = 1
9 | Flanged filter for PRV DN ,'::,0 or | II'2 mreads‘ji ’r‘fan;:es d?'!d Nipples P
2 are necessary (o complete '

. ~ (assambling
DN } . [
160 1 AN Flafgﬁed TEE L 15050 PN16, Duetila fron !__..d\, Pl
. | DN i = . o |
_ﬁ_]l All Flanged TEE 100/50 PG, Eiii.-l_'ﬂaljtm body L .. 5 |
12 All Flanged TEE DN 80/50 | PN16, Ductile iron body | 4 |
13 | All Flanged TEE DN 50/50 | PN16. Ductile iron body Py
i — a ~di —
14 | All Flanged TEE equal DN 20/80 | PN16, Ductile iron body | 2 |
s | Flanged High Speed A_J . A T !
15 | Relense Valve DN 50 | PNI6, Ductile Iron body BRY |
16 | Flanged Antiretum valve | DNSO | PN16, Ductile iron body 1
17 | Flanged Elbow DN 100 | PNI6, Ductile iron body 2
i
18 | Flanged Elbow DN 80 | PN16, Ductile iron body 2 |
- : e = H
=1 ) i T =71
o | uick it fange adaptor/ |~ PN16, Ductite Iron body, EFDM

19| Coupling for Steel Pipe R D 2 4
w0 PYC (OD63) | gasket i
e H .- — .. _—__——___I



B.P. 2961 KIGALI
Phone: + 250 788527031
TVA 10013405, TIN N2 100134053,
E-mail: nafold2005@gmail.com
KiGALI-RWANDA
[ Quick fit flange adaptor/ L _ ) ]
20 Coupling for Stee] Pipe DN IS(_) PN16, Ductile iron body [ ,
Quick fit flange adaptor/ .

21 Coupling for Steef Pioe DN 100 PNié, Ductile iron body 8 i

vy | Quick fit flange adaptor/ : o oy ) Lo, ]

“* | Coupling for Stee} Pipe DN 80 z PN16, Ductile iron body : 12 I|

a3 | Large Tolerance Flange DN 100 ! PN16, Ductile Iron body. brass grip |

" | Adapter for HDPE | ring and EPDM unsket i

54 | Large Tolerance Flange DN go | PNIS. Ductile fron body, brass utip i |

~ | Adapter for HDPE __i ring and BPDM gaske

25 | Saddles 3 mmt;; o ‘ PN Tj.—liu_ctjle il_'?i body 2 _éi

26 | Nipples 34" PN 20, Gelvanized body 2

1 T PN 20, Galvanized body. Outside . f

F i ® % A 1

27 | Reducer . /2" | sorew: 34", Inside serew. 12" : ]

28 | Nipples 12 PN 20, Galven ized body _ 4 |

f 20 | Ball valve 120 PN 20. Galvanized body. Mside 5 _

L scr;mr e T e T

30 | Flat Gaskets DN 200 Plastic or eaou whoue, EPDM aasket 6«

31 | Flat Gaskets DN 150  Plasiic or caouichoue, EPDM aasket 15 |

L . : ——— _.___i

32 | Flat Gaskets DN 100 | Plastic or caoutchoue, EPDM gasket T

{ 33 | Flat Gaskets | DN8 | Plastic or cooutchoue, EPDM gasker | 38 i
34 | Flat Gaskets J DN5O | Plastic or caontchoue. EPDM gaskst ! e ]_h T

Delivered by: Ets NAFOLD /Froduald NAHIMANA

Received by: JICA/ ITANGISHAKA Vedaste

Before the inspection records, the materials delivered are still in the supplier
responstbilities (Specifications and quality).



Inspection Record

Procurement Work of Pressure Reducing Valve and

Float Valve for

the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

Date:
No Item DN Specificati Contract | Inspection Remark
] h pecification Quantity | OQuantity e
1 |Flanged Gate Valve DN 200 |PN16. Ductile iron body, size F4 5 5 Viaied |
2 |Flanged Gate Valve DN 150 [PN16, Ductile iron body, size F4 3 3 Vi ) peenied]
3 |Flanged Gate Valve DN 100 |PN16, Ductile iron body, size F4 8 ¢ Pasklves|
4 |Flanged Gate Valve DN 80 |PN16, Ductile iron body, size F4 5 g Wﬂ
5 |Flanged Gate Valve DN 50 |PN16, Ductile iron body, size F4 13 3 /M’w/{
6 |Flanged fitter for PRY | DN 150 [PN16, Ductile Iron body 2 2 Rece sl
7 |Flanged fitter for PRV DN 100 |PN16. Ductile iron body 5 'Y Ve vy
8 |Flanged filter for PRV DN 80 |PN16, Ductile iron body 4 Y Yecled
PN 16, Ductile Iron body. ;
9 |Flanged filter for PRV DN 50 or 2"|If 2" threaded flanges and Nipples are 1 /l /,ZLCLJ,%/ (
necessary to complete assembling.
10| Ali Flanged TEE DN 150/50 [PN16, Ductile Iron body 2 ) e
11 |All Flanged TEE DN 100/50 [PN16. Ductile iron body 5 5 Vocoded
12 |All Flanged TEE DN 80/50 |PN16, Ductile iron body 4 i I ] e rodned
13 | All Flanged TEE DN 50/50 |PN16, Ductile iron body 1 A ﬂmﬁ«e//'
14 |All Flanged TEE equal | DN 80/80 [PN16, Ductile iron body 2 5 e @iliee
Flanged High Speed Air - nChi 5
(0 DN50 |PN16, Ductile fron body 12 9 Dol
Function: Automatically controls the rate
of filling, and will shut off when a
predetermined water level is reached. s
Type: an equilibrium, single seat upstream I\v‘&ﬁ
— pressure balanced float valve T
16 f::gﬁ? :‘lde:‘slgd.t e DN 200 |Installation body pattern: angle pattern. 4 0 (o Lok e
i Pressure: PN 16 bars
Max. allowable pressure drop (Dp) across
the valve: more than 8 bar
Structure: Ductile lron body, epoxy
coating. stainless steel [loat
7 |Flanged end Float valve | - g 150 Same as above | 0 weram e
with all aceessories
18 Flfinged end Hogt valve DN 100 Sameigs above 4 O Nﬁfl aw?f’&ﬁ[i
with all accessories R
T 4 ¥ f,:!
19 Fl.an ged end Floﬁt e DN 80 Same as above 1 & ﬁ'[f @y ufk
with all accessories
7 »
20 |Flanged Anti return valve DN 80 |PN16, Ductile iron body 1 A /w«c el
21 |Flanged Elbow DN 100 |PNi6, Ductile iron body 2 s Yigeosed
22 |Flanged Elbow DN 80 [PN16, Ductile iron body 2 Z P eedgel
Quick flange Adapter for DN 50 . , 5 e f
B e (OD3) PN16, Ductile Iron body, EPDM gasket 7 6re: e [/
Quick fit flange adaptor/ R i /
24 2 2 1 bod 6 o
Coupling for Steel Pipe DN 150 |PN16, Ductile iron body ¢ r{j @ gz /
Quick fit flange adaptor/ C- / _: i g f’//
25 Coupling for Steel Pipe DN 100 |PN16. Ductile iron body 8 g /4c &
Y
Quick fit flange adaptor/ o ] 2 W
e ol L el Dugtile iron body i AL Je e Q‘/

N




[Largs Tolerance Flange PN16, Ductile I body, brass grip ring
27 ] adsptes for HDPE ON 100 | nd BEDM gasket 4 4 Piavhed
Large Tolerance Flange PN16, Ductile Irom body, brass grip ring .
%8 | Adapter for HDPE DN80 | ind EPDM gaskes Yl oy fralves /
29Saddles 63 mmx3/4"|PN 16, Ductile iron body 2 3 Kaled
30 | Nipples 3" [PN 20, Galvanized bedy 2 L Ve loerf
w7 y9n [EN 20, Galvanized bedy, Quiside screw: D,
31 |Reducer UL [ e ed bod 2 i IZ&C&u{c{
32 |Nipples 172" PN 20, Galvanized body 4 Y% Piaied
33 |Ball valve 12* PN 20, Galvanized body, Tnside scrow 2 3 #&t il
34 |Flat Gaskets DN 200 _[Plastic or cooutshouc, EPDM gasket 16 16 |feaiid
35 |Flat Gaskets DN 150 _|Plastic or caouichouc, EPDM gasket 15 5 Reeyed
36 |Flat Gaskets DN 100 [Plastic or caoulchoue, EPDM gasket f y Pegee ol
37 |Fiat Gaskets DN 80 _|Plastic or caoutchous, EPDM gaskel # | 4l [aied
38 |Flut Gaskers DN 30 _|Plastic or canutchoe, EPIM gasker 2 | 32 |fleedadf
Member of Inspection
WASAC
NAME POSITION SIGNATURE
— - =,. - C;Tl'h i\ﬂf‘aﬂdﬂ&fw{;_f" ——m—— L
Nwunw gepy, : ; — L.
A Fefien Conbol o [fee =
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M ot ek dode chin oA Dnw S
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T FY 7 =
JICA
NAME POSITION SIGNATURE
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Mesann MATUS UM Jich ’-"’}"f B — =1 f‘
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THIRD INSPECTION RECORD

SIGNED ON 10/1/2020

REFERENCE: DELIVERY NOTE ON 9/1/2020




« SAA—.-

ETS NAFOLD
B.P. 2961 KIGALI
Phone: + 250 788527031
TVA 10013405, TIN N* 100134053,
E-mail: nafold2005@gmail.com
___KIGALI-RWANDA

o,

Client: KYOWA ENGINEERING CONSULTANTS CO., LTD

Procurement Work of Pressure Reducing Valve and Float Valve for
the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

NO | ltems DN Specifications DN

Function: Automatically controls the rate of
filling, and will shut off when 2
prederermined water level is reachad.
Type: an equilibrivim, sin gle seat upstream

Flanged end Float pressure balanced floatvalve
1 | valve with ail DN 200 | instaliation body pattern: an gle patrern. 4
accessories Pressure: PNi6 bars

Max.allowable pressure drop (Dp] across |
the vaive: more than 8 bar

Structure: Ductile Iyon body, epoxy coating, .
stainless steel tloat ! i

Flanged end Float

2 valve with all PN 150 Same as atiove 1
accessories |

Flanged end Float . f
1'

3 | valve with ali DN 100 Same ag above 4
accessories

Flanged end Float I
4 | valve with all DN 80 Saine as shove 1 ]
accessories _ !

Delivered by: Ets NAFOLD /Froduald NAHIMANA  Date: 09,01 /2 020 Sign wetor iy v 10
Ei zx..-.amnng_;.«lg_ﬁ-f_ 61
Recelved by ITANGISHAKA Vedaste Date: 09/01/2020,Slgn £

Before the inspection records, the materials delivered are stil} in the supplie ,
responsibilities (Specifications and guality).



Inspection Record

Procurement Work of Pressure Reducing Valve and Float Valve for

the Project for Strengthening Non-Revenue Water Control In Kigali City Water Network

Date: [0) «1‘7?&-14‘?2&320

B Contract | Inspection
No, Irem DN Specification Quantity | Quantity Remark
Function: Automatically controls the ratc
of filling, and will shut off when a
predetermined water level is reached. Zaefxwe t{’
Type: an equilibrium, single seat
- : upstream pressure balanced floar valve
20 F'.a nged end noa.d valve DN 200 [inswallation body pattern: angle pattern, 4 zf-
with all accessories
Pressurc: PN16 bars
Max. allowable pressure drop (Dp)
actoss the valve: more than 8 bar
Structure: Ductile Iron body, €pOXY
coating, stainless sicel float
Flanged end Float valve : )
2 Amme L
21 il o DN 150 Same as above s 1 ){m e
Flanged end Float valve N /7
22 with all accessories DN 100 Same as above 4 lr- //Mlve: y//
Flanged end Float valve ——— .
23 S DN 80 Same as above I A /2“& e, [ /
Member of Inspection
WASAC
NAME POSITION SIGNATURE
vt W Apeny A §F b real, JA.;’ “:__‘_‘_*‘-wﬁ.,_.__,

Aﬁwu No AS Ry /r:té('cu»—
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2. Pipe and Fittings for Pressure Reducing Valve



PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL IN KIGALI CITY WATER NETWORK
CHECK LIST OF PRICE COMPETITION FOR THE PROCUREMENT WORK FOR PIPES AND FITTINGS

Submitted Documents for Procurement Work of the Products

Date: November 28, 2019

Form-1 Form-2 Form-3
Submission of . i Breakdown of
No Company the Requested BRLLIED - . the Quiotation, | Procurement Remarks
of the Quotation Price
Documents and Schedule
Work - .
Specification
R \ LY . N
1 |JINMAO B usp. , Sl |7 ol
Vo AR -
2 |QUINCALLERIE BETA O USD. O a : SRR
L ;
NEW EARTH CONSTRUCTION g - = = —_
3 R . b o, [E UsD. [ & & &
v \ P m\

Nobuyuki TSUTSUI

Kyowa Engineering Consuitants

-3
? T
— -
Masanobu Mayusumi

Long Term Expert, JICA

Desire Ntamuturano
Head of Leak Detection and P

WASAC

Felicien Uwumuremyi

Standard officer
WASAC

ressure Management, NRW



KYUWA ENGINEEKING CUNSU LI ANES LW, L1 1,

Address: KEC Bldg., 1-62-11, Sasazuka, Shibuya—ku, Tokyo Japan, 151-0073
TEL: (03)3376-3178 FAX: (03)3320-6542

PURCHASE ORDER No.PAF-01

Date: November 29, 2019

Address to:

Name :JINMAO RWANDA LTD
Address : Gasabo, Kacyiru, Kibazi, Kigali - RWANDA
Tel :0788513878 /0788411188 Email: tuyishimejuan@gmail.com

Project Name:

Project for Strengthening Non-Revenue Water Control in Kigali City Water Network

Order Products:
o ... | Unit Price Price
No Item DN Specification Quantity (RWF) (RWF)
1 Flanged Gate Valve DN 150  |PN16, Ductile iron body, size F4 2 250,000 500,000
2 |Flanged Gate Valve - DNI100 |PN16, Ductile iron body, size F4 2 200,000 400,000
3 |Flanged Gate Valve DN80 PN16, Ductile iron body, size F4 5 180,000 960,000
4 |Flanged Gate Valve DN 50 PN16, Ductile iron body, size F4 . _..._é, i 120,000 360000
5 |All Flanged TEE DN 150/80 |PN16, Ductie iron body . 4 250,000 1,000,000
6 |All Flanged TEE DN 100/80 |PN16, Ductile iron body 2 200,000 400,000
7 |All Flanged TEE DN 80/80 |PN16, Ductils iron body 4 150,000 600,000
8 |All Flanged TEE DN 80/50 |PN16, Ductite iron body - 2 120,000 240,060
9 |All Flanged TEE DN 50/50  [PN16, Ductile iron body 2 120,000 240,000
10 |Flanged Elbow DN 100 |PN16, Ductile iron body 2 130,000 260,000
11 |Flanged Elbow DN 80 PN 16, Ductile iron body 6 120,000 720,000
12 |Flanged Elbow DN 50 PN16, Ductz fron body . 4 100,000 400,000
13 |Quick flange Adapter for PVC (gﬁ"?& PN16, Ductile iron body, EPDM gasket 2 90000 180,000
14 |Quick flange Adapier for PVC g:) 1';‘)" PNI16, Ductils iron body, EPDM gasket 2 120000( 240000
1S IQuick flange Adapter for PVC (21:):3) PN16, Ductile iron body, EPDM gasket 6 75.000 450,000
16 IQuick flange Adapier for PYC ('())I:) =y PN16, Ductile iron body, EPDM gasket 4 60,000 240,600
17 IFlat Gaskets DN 150  |Plastic or caoutchouc, EPDM gasket | 6 10,000 60,000
18 |Flat Gaskets DN100  |Plastic or caouichoue, EPDM pasket 6 8,000 48,000
19 |Flat Gaskets DN 80  |Plastic or caouichouc, EPDM gasket 32 5,000 160,000
20 |Flat Gaskets DN 50 Plastic or caoutchouc, EPDM gasket 20 3,000 60,000
21 [Bolt and nuts M2oxgo | Calvanizad steel body, hexagonal head, 42 3,500 847,000
ntirelv threaded i
Galvanized steel body, hexagonal head
22 |Bolt 5 £ 5
and nuts M 16x80 entirely threaded 317 2,500 792,500
DN 100
PVC ith joi
(OD110) PN16, with joint ) \ i 90,000 90,000
DN 80
24 *PVC
(OD9D) PNi6 2 80,000 160,000
DN50
25 lP
vC (OD63) PNi6 2 60,000 120,600
Total withour VAT(RWF) 9,467,500
VAT(RWF) 1,704,150
TOTAL(RWF) RE,370,650




Address: KEC Bldg., 1-62-11, Sasazuka, Shibuya-ku, Tokyo Japan, 151-0073

.i KYUWA ENGINEERING CUNSULIAN IS CUL, L0 1D,
. TEL: (03)3376-3178 FAX: (03)3320~6542

Total without VAT(US Doliar) 10,126
VAT (US Dollar) 1,823
Tetal (US Doilar) 11,948
Note:

1. Payment amount is Eleven Thousands and Nine Hundred Forty-Eight US Dollars (US$1 1,948)

2. Lump-sum Payment will be made upon approval of acceptance inspection of the Products by
means of remittance within ten (10) working days after receiving the Invoice and Delivery Note,

3. Delivery place of the products is “JICA-WASAC Store at Gikondo Industrial Park, Kigali City.
The delivery shall be complete before the 30 December, 2019

Buyer:

Kyowa Engineering Consultants Co., Ltd. (KEC)

62-11, Sasazuka 1-chome, Shibuya-ku, Tokyo, Japan

Tel :+81-3-3376-3178, Fax :+81-3-3376-6542

Contact Address in Rwanda;

Address : WASAC DUWSS, KN82 St. in front of REG, Kigali - RWANDA
Tel. : 0788-537-229

E-mail : shakavedaste@yahoo.fr

Attention: ITANGISHAKA Vedaste, Assistant Engineer

V% 1oz

Nobuyuki TSUTSUI
Kyowa Engineering Consultants Co., Ltd.
Tokyo, Japan




Inspection Record

Procurement Work of Pressure Reducing Pipes and Fittings for
the Projeet for Strengthening Non-Revenue Warer Control In Kigali City Water Network

Dare: 1Y . i/
o Contract Inspection
N y o
0 ftem DN Specification Quantity Quantity Remark
1 |Flanged Gate Valve DN 150 |PN16, Ductike iron body, size F4 3 +’ Keces
2 |Flanged Gate Vaive DNI00  |PNI6, Ductile iron bady, size £4 2 Vs Licsied]
3 |Franged Gate Valve DN80  [PN16, Ductite iron body, siz F4 5 L Kecedesf
4 |Fianged Gate Valve DN 30 [PN16, Ductile iron body, size F4 3 v Ko verf
5 |All Flanged TEE DN 150/80 |PN16, Ductile iron body 4 i Keacal
6 _|All Flanged TEE DN 1kuSD |PN16, Ductike iron body 2 v Leeviel]
7 |All Flanged TEE IN 80780 |PNI6, Duetile iron body 4+ b -‘é'&‘:{iﬁa
8 |AW Flanacd TRE DN 80/50 [PN16, Ductile iron body 2 L Kecesesf
9 |Al Flanged TEE DN 50/50  [PN16. Ductile iron body 2 v iﬂ_gg)i_’;c_g?(' ¥
10 |Planged Elbow DN 100 [PN16, Ducrite iron body 2 v lceled
11 |Flanged Elbow DN 80 [PNI6, Ductile iron body 6 4 ﬁu{v&l
12 |Fianged Elhow DN S0 |PNI6, Dustile iron body 4 v Lloeass el
N ] DN 100 o N pr e
13 [Quick flange Adapter for PVC (OD110) PN16, Ductile iron body, EPDA gusket 2 " lﬂﬂéﬁié-b‘ ‘:,J/
M4 |Quick lange Adapier for VC | 2 190 loni6. mscrteiron by, EPDM gusher 2 i R
i (OD160) ’ re ,ﬂ-ew i ..e,f/
‘ . DN &0 . /
1 ; b, Ductile § P zask it
5 JQuick flange Adapter for PVC {ODA0) P16, Ductile iion bady, FPDM zasket [ 3 ’[2“4 5 ‘cur{/
0, DN 30 ¥ - _ a2 .
16 lQuick Aange Adapicr fir PVC (ON63) PN16. Ductile iron hody, EPDR wasket 4 A Loty L2el
. o . " A .
17 |Flut Gagkets DN 130 |Plastic o cadurchoue, EFDM gasket 6 L f/':l:’f:"é( :'sz
18 |Flat Gaskets DNI0  |Phastic or caonichaue, FPDM aasket [ 1 w;‘_“{ " {
R X an ™~ - N U g e fj N
19 [Flat Gaskets DN 0  [Plastic or cuonichoue, EPIN gaskel R E P2 t?‘ﬁ/
20 [Flat Guskels DN S0 IPlastic o caouchouc, EPDM gaskel 20 v’ £ o vea]
i Galvanized stee! body, hexnaonal head, - g 67—
21 |F S 20 R 42 L e
3olt and nuts M 20x80 g entirely threaded 24 ’/w wel]
Galvanized steol body. hexagonal head 4] ]
19 ) . X J A 4
22 |Boht and nuts M 680 | e 37 ‘¢ Jea. e
DN 100 :
. ST P ;
a3 IPVC (OD110} PN16. with joinr ! L Som :*(z ?{
: DN 80 i)
24 eve ‘ 2 :
opogy [FNI6 t !f(fu Yol
. (DR A G
25 lpve (OD63) PN16 2 \ K&Zc‘.‘ms«ﬂ,«/

MMember of Inspection
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ADDITIONAL FITTINGS DURING
INSTALLATION WORKS OF PRV,s & FV’s



ey

REVEILLEZ VOUS Ltd
KIGALI CITY

B & TEL 0784638769
\ EMAIL : reveillezvous534@gmail.com
‘ TIN ;: 111642389

INVOICE TO

TIN

Name : KYOWA ENGINEERINGCONSULTANT . 0O, LTD

INVOICE N°

Date: 20/08/2020

28

Item Code Item Description Oty Tax Unit Price Total Price
RW2ZAMX4BX0000007 PVC Coupling 75mm 1 B 70,000.00 70,000.00
RW2AMX4BX0000004 | PVC CONE REDUCTION 110/75mm 1 B 15,000.00 15,000.00
RW2AMY4BX 0000005 Te equal DI DN150 1 B 150,0600.00 150,000.00
RW2AMX4BX0000006 Conereduction DN150/80 1 B 120,000.00 120,000.00
RW2AMX4BX0000001 Cone reduction DN100/80 2 B 106,000.00 200,000.00
RW2AMX4BX0000002 QUICK ADACPTORS DI DN 100/80 2 B 100,000.00 200,000.00
RWZ2AMX4BX0000003 SOCKET JOINT DN200 1 B 8,000.00 8,000.00
RW2AMX4BX0000008 PVC Coupling90mm 3 B 85,000.00 255,000.00
RW2AMX4BX0000009 | Allvminium ladder 1 B 350,000.00 350,0600.00
SDC INFORMATION
_________________ Total Rwf 1,368,000.00
Date: 20/08/2020 16:48:11
SDC ID : SDC007040449 Total A-EX Rwf 0.00
RECEIPT NUMBER : 29/29 NS
Internal Data:Z3DD-E6RS-HWAJ-BX73-XPOZ-CF5F-3U Total B-18% Rwf | 1,368,000.00
Receipt Signature:R67D-X35C~CRWZ-LA3Q
"""""""""""""""""""""" Total Tax B Rwf | 208,677.97
RECEIPT NUMBER:28
Date 20/08/2020 16:48:11
MRC : WIS01023273 Total Tax Rwf 208,677.97




REVEILLEZ VOUS Ltd
KIGALI CITY

&6 'f. TEL : 0784638769
y t EMAIL : reveillezvous534@gmail.com
1 TIN 111642389

INVOICE TO

TIN

Name : EYOWA ENGINEERINGCONSULTANT.dO, LTD

INVOICE N°:

Date: 20/08/2020

29

Item Code Item Description oty Tax Unit Price Total Price
RWZAMX4BX00000G5 QUICK ADACFTORS DI DN 80 2 B 65,000.00 130,000.00
RWZAMX4BX0000008 FLANGED GATE VALVE DN 32 B 180,000.00 540,000.00
RWZAMX4BX0000003 FLANGED GATE VALVE DN 80 2 B 150,000.00 300,000.00
SDC INFORMATION
[ . Total Rwf 870,000.00
Date: 20/08/2020 16:47:23
sDC ID SDC007040449 Total A-EX Rwf 0.00
RECEIPT NUMBER : 28/28 NS
Internal Data:ET6U-6MK2-REYC-CYUS-DIPS5-6YDU-TQ Total B-18% Rwf | 970,000.00
Receipt Signature:IMYS-HRQA-NXX4-T43E
"""""""""""""""""""""""" Total Tax B Rwf | 147,966.10
RECEIPT NUMBER:29
Date 20/08/2020 16:47:23
MRC : WIS01023273 Total Tax Rwf 147,966.10




KIGALI CITY
TEL : 0784638769

~ REVEILLEZ VOUS Ltd
/e
.'a?‘.
:it; EMAIL : reveillezvous534@gmail.com

TIN : 111642389

INVOICE TO

TIN : =
Name : KYOWA ENGINEERINGCONSULTANT.dO,LTD

INVOICE N°:

Date: 20/08/2020

32

Item Code Item Description Qty Tax Unit Price Total Price
RW22AMX4BX0000003 | BULO 16 B 2,000.00 32,000.00
RW2AMX4BX0000008 | BULO 16 B 3,500.00 56,000.00
RW2AMX4BX0000009 | GET VALVE 1 B 250,000.00 250,000.00
RW2AMX4BX0000001 ADAPTER DI DN15Q 2 B 100,000.00 200,000.00
SDC INFORMATION
_________________ Total Rwf 538,000.00
Date: 20/08/2020 18:02:58
SDC ID : SDC007040449 Total A-EX Rwf | 0.00
RECEIPT NUMBER : 32/32 NS
Internal Data:QIEA-TYLZ-DSU6-VFOY-6QN4-QDL7-64 Total B-18% Rwf | 538,000.00
Receipt Signature:TWQR-2EB4L-EB7D-SQGT
""""" S Total Tax B Rwf | 82,067.79
RECEIPT NUMBER:32
Date : 20/08/2020 18:02:58 Total Tax Rwf 82,067.79

MRC : WIS01023273




3. Water Level Meter



4.Water Level Meter

No

Item

Quantity

Unit Price

Total Price all taxes

(JPY)

[

Water Level Meter

223.300

669,900
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4. Water Pressure Meter



5.Water Pressure Meter

Total Price all taxes

No Item Quantity Unit Price (PY)
1|Pressure sensor 3 33,193 99,578
2|Logger 3 46,750 140,250
3[Data Collector 3 42,900 128,700

368,528
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HLV - HLI

eatures

1.Compact 2.Welded structure

@® Pressure sensor with a welded structure that does not use an O-ring in the wetted part
@ The wetted part is made of SUS316 or SUS3186L that has high corrosion resistance.
@ Support of a wide range of pressure media such as gas and medicinal solution

@ Output signal of 1 to 5 VDC or 4 to 20 mADC from a built-

I Specifications

in amplifier circuit

HLV - HLI
Madel _N-100KP | -020KP | -050KP | -100KP | ~300KP | -500KP |-001MP|-002MP|-003MP|-005MP
Rated pressure 1 | 0 to —100kPa |0 to 20kPa |0 to 50kPa|0 to 100kPa| 0 to 300kPa |0 to 500kFa| O to 1MPa 0 to 2MPa|0 to 3MPa|0 to 5MPa
Pressure type Gauge pressure # 2 Shield gauge pressure
Overpressure HLV : 200% of the rated pressure HLI : 150% of the rated pressure
Wetted part material Diaphragm : SUS316L  Pressure port : SUS316
Sealing liquid Silicone oil

Applicable media

Gas and fluid (media not damaging the wetted part material)

Power supply

12 to 28vDC

Output HLV : 1 to 5VDC / HLI : 4 to 20mADC

Current consumption HLV : BmA or less

Load resistance HLV : 1k Q or more / HLI : 600 0 or less (at power of 24 VDC)

Responsiveness Smsecorless o
Accuracy £ 0.5%F.S. or less %3

(linearity) (£ 0.3% F.S. or less)

Temperature characteristics 1+ 0.05%F.S. /C or less (O to 60TC)

Compensated temperature range 0 to 60T

Ouratog tompersbwerange f o 2010 80T (no freezing allowed)
(Mezeurement medun temperature) —20t0 100C (no freezing allowed)
Operating humidity range 35 to 85% RH (no dew condensation allowed)

Pressure cannection port R1/4 (standard) - R3/8 - R1/2- G1/4 - G3/8

Cable @ 6 vinyl : 500mm / 2000mm (standard) Shield cable + atmospheric relief pipe (Excluding -003MP and -005MP)
Structure IPB65

Insulation resistance 100M Q or more . 500VDC

Withstand voltage 500VAC. 1 minute

Vibration resistance 98.1m /5% 2 hours (X, Y, and Z directions)

Weight Approx 200g

impact of mounting orentstion |~ + 0,196 | + 0.59% | = 0.3% | +0.1%

dowrame 1o Sy om F.S. F.S. F.S. F.S.

¥ 1.We also manufacture compound pressure sensors (gauge pressure of 500 kPa or less).

% 2.Make sure that the operating vacuum pressure is 10 kPa abs or mare. (

% 3.We also manufacture high-accuracy pressure sensors (accuracy. £ 0.25% F.S. or less).

I Dimensions «wnits : mm)

Pressure introduction port

M8

Operating temperature range: O - 60T )

R1/4

I Cables / wires

HLV

HLI

Red

Power supply + |Power supply +

White

Output

Power supply —

Black

Common

Atmospheric relief pipe| Gauge pressure available

(standard)

I Model

Ve - [s[olo] e o]2]

Type Output mode Special

V : Voltage Space : Positive pressure
I :Current N : Negative pressure
C : Compound pressure

Pressure range Unit of

KP : kPa

MP:MPa 02:2m
05:5m
10: 10m

pressure Cable length Pressure connection port
Space : 0.5m Space : R1/4 (standard)

R3: R3/8
R4 :Ri1/2
G2:G1/4
G3:G3/8



LR5041 HIOKI

LR5042
LR5043
VOLTAGE LOGGER

. mn%,_‘
M.55393

Instruction Manual

@ Be sure to read this manual before using the instrument.

p.5

and Display Indicators >p.12

When using the instrument for the
Y first time (1] Troubleshooting
Part Names/Functions Maintenance and Service » p.91

Troubleshooting » p.92
Setiings List Ermor Displays »p94
EN
Feb. 2019 Revised edition 4
LR50418980-04 19-02H R 0 A

*600329174
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3.1 Settings List

— b= e

Configure measurement settings before starting to record,
Logger settings can also be made from a PC running the LR5000 Utility Program.
(p.36)

|31 settings List

Following is a list of all settings. ]
Although all settings are available from the LR5000 Utility Program, some settings
are limited when made from the logger.

LR5000
Setting item Setting Options Logger | Refer To Utility Refer To
Program
Recording Inierval | Sets € recording interval. Yes (p.31) Yes (p.39)
Set the current year, month,
day, hour, and minute. (The
o::mﬂm_._wm_o 2" | L R5000 Utiity Program can|  Yes ®32) | Yes | (pa2)
set the logger's clock to
malch the computer's.)
Included
Select  the processing in the
Stop Method method when memory Yes (p.33) Yes recording
becomes full. stop
method
~ [Selects instanianeous or
stalistical value recording
(measurements are taken
" once per second, and
Recording Mode instantaneous, maximum, Yes (p.34) Yes (p.39)
minimum, and average val-
ues are saved at each
recording interval),
Batlery life is extended
Power Save when on (enabled). Yes (p.34) Yes (p.38)
Select the ON time for
Preheat Time external sensor power con- Yes (p.35) Yes (p.40)
trol.
Enter a comment for the
Model Comment specified logger. No - Yes (p.38)
Enter a comment for the
Channel Comment specified measurement No - Yes (p.38)
channel.
Select the recording start
Recoran i DB | rethod, (The start time can|  No : Yes | (p.39)
be specified.)

shuieg ¢ 49)deyy

30
3.1 Seftings List
—_—_—————
) LR5000
Setting Item Setting Options Logger | Refer To Utility | Refer To
Program
- elect the recording stop
mmoﬂmhmnw»ou method. (The stop time can No Yes (p.39)
be specified.)
Use to scale measured val-
Scaling ues fo display as adjusted No - Yes (p.40)
values.
Set upper and lower thresh-
old values to display the
Alarm Thresholds alarm indicator [AL] on the No Yes (p.41)
logger.
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8.1 Measurement Specifications
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_ 8.1 Measurement Specifications

Input

Input impedance

Measurement ranges

Measurement accuracy

DC voltage (1 channei)

LR5041: 4 MQ+10%
LR5042: 2.2 MQ+10%
LR5043: 2 M+10%

$50.00 mV (LR5041)

+5.000 V (LR5042)

+50.00 V (LR5043)

"UF" or "OF" indicates out-of-range measurement

+0.5%rdg. +5dgt.

Accuracy guarantee for ¢ Temperature: 23°C+5°C (73°F9°F)

temperature and humidity
Temperature coefficient

Guaranteed
accuracy period

Product warranty periad

Maximum ratings

* Humidity: 80%RH or less (non-condensating)

Measurement aceuracy x 0.05/°C
Note: Add to measurement accuracy when outside of the range

23°C25°C (73°F19°F)
1 year
3 years

Max. rated voltage between teminals:

160 mV (LR5041), +6 V (LR5042), +60 V {LR5043)
Max. rated voitage to ground:

60 VDC

suoBeayoeds g iejdeys ﬂ
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8.2 Functional Specifications
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_ 8.2 Functional Specifications

Display type

Display contents

Operation button
Recording interval

Recording modes

Recording capacity

Recording start method

Recording stop methad

Retained recording ses-
sions

Alarm

Scaling

Preheat output
Power save sefting

Real-time clock

LCD

Measured value, units (mV, V), recording (REC), endless recording
(ENDLESS), statistical recording (STAT), recording interval (INTVL),
pre-heat time (PrE.H), date and time (TIME), alarm (AL), battery status,
recorded data count (DATA), maximum value (MAX), minimum value
(MIN), auto power saving (APS)

Four ("SET", "REC/STOP", "+, *.v)
12/5110/15/20/30 sec., 1/2/5110/15/20/30/60 min,

* Instantaneous recording: The instantaneous value is recorded at each
recording interval

* Stalistical recording:
Measurements are taken once per second, and instantaneous, maxi-
mum, minimum, and average values are saved at each recording inter-
val (cannot be selected when the recording interval s set to one
second),

* Instantaneous recording: 60,000 values

* Statistical recording:
15,000 instantaneous, maximum, minimum, and average values

* Logger button operation

= Instant or scheduled time (set by computer/Data Collector)

* Logger button operation (endless recording)
* Logger button operation (one-time recording)
* Scheduled time (endiess recording)
* Scheduled time (one-time recording)
Scheduled time is set by computer/Data Collector

Two sessions (each from recording start to stop)
Indicates when measured values are outside of the range defined by
upper and lower thresholds set from a computer or the Data Collector

Scales and displays measured values according to settings made from a
computer or the Data Collector (measurement units are not displayed for
scaled values)

OFF/0.5/1/2/5/10/30/60 sec.

The measurement data display tums off about 30 seconds after the last
button operation (cancel Ppower save for continuous display)

Provided
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8.3 Miscellaneous
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_ 8.3 Miscellaneous

Clock accuracy
Backup

Interface

Power supply

Maximum rated power
Battery life

Dimensions
Mass

Dust and water
protection rating

Accessories

Options

m._s_.o.,.::m._ﬁ conditions

Applicable Standards

$50ppm (@25°C (@77°F)) 24 32 s/day
Recorded data and settings (independent of battery)

Half-duplex start/stop synchronous infrared serial communication
between the logger and Communication Adapter or Data Collector

* Rated supply voltage: 1.5V DC

* One AA-size alkaline battery (LR6)

* Recording and clock operation, and maximum and minimum values
are retained for about 30 seconds during battery replacement

0.1 VA

* Approx. 2 year (instantaneous recording, with 1-minute recording inter-
val and auto power saving, @20°C (@68°F))
* Approx. 2 month (with 1-second recording interval, @20°C (@68°F))

Approx. 79Wx57Hx28D mm (3-11"Wx2 24"Hx1,10"D)

Approx. 105 g (3.7 0z.) (w/battery)
IP54 (EN60529) (with connection cable connected, but not including
cable tip)

* LR6 alkaline battery.................. ... 1 (Intfemal in the logger)

* LR9802 Connection Cable ssassassas 1
= Instruction Manual...........c.cooovivi 4
= Stand......... R L T oeooecs 1

* LR5091 Communication Adapter

* LR5092-20 Data Collector

* LR9802 Connection Cable

* LR9901 Wall-Mounted Hoider

= Z5004 Magnetic Strap

= Operating environment: indoors, pollution degree 2, up to 2000 m ASL

* Operating temperature and humidity: -20°C to 70°C (-68°F to 158°F),
80%RH orless (non-condensating)

* Storage temperature and humidity: -20°C to 70°C (-68°F to 158°F),
80%RH orless (non-condensating)

- Safety: ENG1010
« EMC : EN61326

Suogesyads g seydeys ﬂ
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8.4 LR5091 Communication Adapter Specifications LS

f

_ 84 LR5091 Communication Adapter Specifications

Main Unit General Specifications

Converts between the logger's infrared signals and USB signals to sup-

Functions port communications between the logger and a computer (USB port).
LR5001 Humidity Logger, LR5011 Temperature Logger, LR5031 Instru-
meniation Logger, LR5041, LR5042, LR5043 Voltage Logger, LR5051

Compatible loggers Clamp Logger
Note: Communication with modeis LR5031 is Supported by PC Utility

version 1.05 and later.
LR5051 is supported by PC Utility version 1.01 and later.

Operating  temperature Temperature: 0°C to 40°C (32°F to 104°F), Humidity: 80%RH or less

and humidity {non-condensating)

Storage temperature and Temperature: -10°C to 50°C (14°F to 122°F), Humidity: 80%RH or less

humidity {non-condensating)

Operating environment Indoors, pollution degree 2, up to 2000 m ASL

Power supply DC5V (USB bus-powered)

Maximum rated power 0.5 VA

Dimensions ..o\.,vv_.o:mv X. 83Wx61Hx19D mm Aw.wﬂgxm.g..lxo.ﬂm..g (without projec-

Mass Approx.43 g (1.5 0z.) (without USB cable)

" * Safety: EN61010

Applicable Standards | Y ENG1326

Product warranty period 3 years

USB standard USB 2.0 compliant, Full Speed support

Connector Mini 8 series receptacle

Connectable device Computer

Communication speed 115,200bps

Communication method Half-duplex start/stop synchronous infrared serial communication

Communication speed 115,200bps

Accessories

USBcable (1m) ....ocooccrvrrino 1
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8.4 LR5091 Communication Adapter Specifications
—_—_———

Supplied LR5000 Utility Program Specifications

Supplied medium

Operating environment

Model
Communication support

Communication
connections

Setting functions

Auto-start function

Personal computer meeting the following specifications
* CPU: 1 GHz or faster processor clock
* RAM: at least 512 MB
* Operating system: Windows XP SP2 or later, Windows Vista® SP1 or
later, or Windows 7
* Runtime library: .NET Framework 2.0135
* Interface: USB (or COM port for models 3910, 3911, or 9612)
* Monitor resolution: 1024 x 768 or higher
* Hard disk: At least 306 MB free space
(Another 500 MB may be required if .NET Framework 2.0 or 3.5 is not
yet installed. Additional space is required for storing recorded data.)

All LR5000-series loggers

Note1: Communication with models LR5031 is supported by PC Utility
version 1.05 and later,

LR5051 is supported by PC Utility version 1.01 and later.

Note2: The COMMUNICATION UTILITY program supports the following
models’ settings and data import funclions. A computer COM
port and 9612 RS-232C cable are required when using the
mode! 3910 or 3911 Communication Base.

* All "Data L oggesr” models 363x to 364x

* Communication Base models 3910, 3911, and 3912

Communication with LR5000-series loggers:

* Computer, USB cable, LR5091 Communication Adapter, and LR5000-
series logger

* Computer, USB cable, LR5092-20 Data Colector, and LR5000-series
I r

O%qmw”_acmzo: with the LR5092-20 Data Coliector:

Computer, USB cable, and LR5082-20 Data Collector

* Exportimport settings by communication with the LR5000 series
* Settings exported from each LR5000 are stored on the computer
(the following functions are supported by the supplied PC Utility version

2.00, or fater)
* Export/import settings by communication using the LR5092-20 Data

Collector
* Import and save logger setlings using the LR5092-20 Data Collector
via communication or SD memory card
* Settings exported to the LR5092-20 Data Collector are stored on the
computer
A small resident program (icon in the task tray/notification area) detects
when a logger or the Data Collector is connected to the computer, and
automatically starts the LR5000 Wtility Program.

suopeoyoeds g ieydeys
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8.4 LR5091 Communication Adapter Specifications
_—-

Data import functions

Graph display functions

Data list display functions

Export functions

Import functions

Printing functions

Data processing
functions

File management
functions

Help function

* Communicates with the LR5000-series loggers, and imports recorded
daia

* Combines recorded data

* Incorporates new data when an LR5000-series logger holds data not
previously imported

(the following functions are Supported by the supplied PC Utility version

2.00, or later)
* Communicates with the LR5092-20 Data Collector, and imports

recorded data saved in the Data Collector

* Imports data saved to an SD memory card in the LR5092-20 Data Col-
lector

* Displays up to 16 channels in a graph

* Displays up to 16 Y-axes

* Displays one time base axis

» Setline colors for each channel, and display/hide lines and bar graphs
for each channel

* Aulo setting of time base and vertical axis

* Display/hide Y-axis grid lines, and set grid display density

- Select display background color

* Copy graph images to the clipboard

* A/B cursor functions

* Displays statistical data {maximum, minimum, and average)

* Browse recorded data in tabular format

« Displays up to 600 channels

* Displays statistical data (maximum, minimum, and average)

* Export all recorded data displayed in a table in CSV format

* Paste to Excel® all recorded data displayed in a data table

* Export aR recorded data between A/B cursors in CSV format

* Paste to Excel® all recorded data between A/B cursors

Import text files from the 3169 Clamp-On Power HiTester

Note: Only electric energy data recorded at one-second or longer interval

can be imported

* Prints graphs and statistical data

* Supports A3, A4, and B4 paper sizes

Scaling (y=axx+b), electric power calculation, energy cost calculation,

operaling rate calculation, integration, dew-point temperature calcula-

tion, arithmetic calculations, out-of-range data revision

* Copy and delete data saved on the computer

ma..oaa E_J_aﬁw functions are supported by the supplied PC Utility version
.00, or la
* Delete data saved to an SD memory card in the LR5092-20 Data Col-

lector
Displays helpful operating instructions




Appendix 2 Recording Intervals and Max,

Al A2
Appendix 1 About Recording Modes imum Recording Times %rﬂl

Appendix 2 Recording Intervals and Maximum
Recording Times

<) e i e ! LN ) L The recording time is calculated according to the fecording capacity.

m Appendix 1 About Recording Modes

EOﬂm The maximum recording time is limited by the remaining battery capacity.
T ———

The recording method depends on the sefected recording mode. The recording Instantaneous Recording

modes are as follows. Up to 60,000 values can be recorded.
Instantaneous Recording Recording Interval Recording Time Recording Interval Recording fime
1sec. 16 h, 40 min 1 min
Measurements are recorded in internal memory at each recording intervai. 2 sec. 1d, 9h, 20 min 2 min 83d 8h
Ssec. |34, 11 h, 20 min 5 min 208d,8h
10 sec. 6d, 22 h, 40 min 10 min 416d, 16 h
Recording Intervai 15 sec. 10d, 10 h 15 min |625d

|||||II|I|IIII|I|I|I||||..

—p * 20 sec. 1134, 21 h, 20 min 20 min 833d,8h

i i | ST e 30 min 125040
— 4 r 60 min 2500d

Statistical Recording

Instantaneous values are recorded
Up to 15,000 values can be recorded.

_|_..~mooa_.=m Interval Recording Time Recording Interval Recording Time

- - H ’/’/I = - =
Statistical Recording 1sec (Cannotbe'se)] - . ¥minT TG, 01 R
- . o 2 sec. 8 h, 20 min 2 min 20d,20h
Measurements are taken once per second, and instantaneous, maximum, minimum, ..m.m.MM.J ~ l20n _mo...“.mza... ——— u___m‘Mm" o —
and average values are saved to internal memory at each recording interval, : s e Jﬂ:wwﬂw%ul... — “ossb =& 104d.4h
Data at the recording start time is not recorded (in the following case, data at 10:00:00 — m..! . q_w.. %”_.__m H_z L a_ _ ; .
is not aﬂoa@ﬂw r N __‘.....Um.ﬂ.mg = iﬁ.ﬂ..u&,@m.ﬁ%ﬁ& ! ._.—.__-ua " =
20 sec. 3d, 11 h, 20 min 20 min 208d,8h
Recording Interval _ 30sec. 545 30 'min 12712 h
60 min 625d

| o !
10:00:00 10:00:01 to ._a.n.u._..@n”n.:.ﬁww:_.ﬂw.ﬂ.am_umq second) 10:01:00
Recording Maximum, minimum, and averagevalues over this  instantaneous values

Start ma.:wwbﬂ. are recorded. are recorded )
NOTE Statistical recording cannot be selected when the recording interval is ﬂ

T settoone second.




ANNEXES DOCUMENTS

v PROCUREMENT PHOTOS

1. FVs, FVs & Fittings



FLOAT VALVES AND VALVES INSTALLED ( PHOTOS)

FLOAT VALVES AND VALVES AT KIMISAGARA WTP, BEFORE INSTALLATION




‘REHABILITATION & MODIFICATION OF FITTINGS

PROCUREMENT OF GATE VALVES










ANNEX DOCUMENT

v' INSTALLATION PHOTOS

1. PRVs & fittings installations



THE PRESSURE REDUCTION VALVES AND FITTINGS INSTALLED
(PHOTOS)

PRV & FITTINGS AT GATSATA / NYARUGENGE




PRV & FITTINGS AT ABANYAMAKURU / GIKONDO BRANCH

PRV & FITTINGS AT KABIZOZA | / NYARUGENGE BRANCH




PRV & FITTINGS AT RWARUTABURA / NYAMIRAMBO B

PRV & FITTINGS AT NATIOANAL Il / NYARUGENGE BRANCH




&
th

PRV & FITTINGS AT RWAMPARA / NYAMIRAMBO BRANCH

. T

PRV & FITTINGS AT NYACYONGA / GIKONDO BRANCH




ANNEX DOCUMENT

v" INSTALLATION PHOTOS

2.FVs & valves replacements



FV at Kibagabaga / Remera branch




FV AT MURAMBI / GIKONDO BRANCH

FV AT AYABARAYA / KANOMBE BRANCH







EACURIRO RESEROIRS, THE VALVES REPLACEMENTS

GIKONDO PRIMARY SCHOOL VALVES REPLACEMENTS

INSTALLATION TEAM




FV AT CHEZ LANDO RESERVOIR / REMERA BRANCH




ANNEX DOCUMENT

v WATER LEVEL METER PHOTOS



WATER LEVEL METER

-
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ANNEX DOCUMENT

v' WATER PRESSURE METER PHOTOS



WATER PRESSURE METERS







Kigali, . __ "
Ref.No .. 700 /2021/DUWSS/dn

Mr. MARUO Shin
Chief Representative
JICA Rwanda Office

Re: Receipt of Equipment from JICA
Equipment for Support to WASAC Strategic Response to COVID-19 within the

Framework of the Project for Strengthening Non-Revenue Water Control in

Kigali City Water Network

We are pleased to inform you that we have received the equipment from JICA in the
project for “Strengthening Non-Revenue Water Control in Kigali City Water Network”
based on record of discussion signed on March 30, 2016 and Minutes of Meeting
concerning COVID-19 Response signed on July 22 between WASAC and JICA.

The received equipment are for;

1. Portable Engine Pump and Bulk Water Meter 23 sets for Water Transportation
Work of Emergency Water Supply for People who have Limited Access to Clean
Water

2. Equipment and Materials of Pipe and Fittings for Network Leakage Repair,1 lot

3. Equipment and Materials of Distribution and Service Pipe for Replacement, 1 lot

4. Foat Valves, 12 Flanged Gate Valves including all related accessories 1 lot and

5. Photocopy Machine, 1 Unit

Sincerely,

-

Gisele UMUHUMUZA
Acting Chief Executive Officer

Copy to:
- Director of Urban Water and Sanitation Services
- Director of Support Services

Attachment:
e List of Equipment and Materials

KN4 Av 8, CENTENARY HOUSE, Nyarugenge District, Kigali City, PO Box 537, Rwanda. e-mail: wasa:


tsutsui
テキスト ボックス
レター④



s

“Dignifying Life”

INTERNAL MEMO

From: Director of Urban Water and Sewerage Services
To: Director of Support Service. “C“'\’/‘

Date: 26t October 2021

Re: Receipt of Equipment from JICA to WASAC Main Store. 5 V\ ’Y e ;o
) e \w e N
. D - N
Dear Sir, _/\/ _ﬁ(’\"‘ é\“vk\_ﬁﬁ 3oy
e

We are pleased to inform you that we have received the equipment from JICA in the
project for “Strengthening Non-Revenue Water Control in Kigali City Water
Network to Support in Strategic Response to COVID-19” based on the Minute of
Meeting signed July 224, 2020 between WASAC and JICA.

Received Equipment and Materials are as follows:

- 23 sets of Portable Engine Pumps and Bulk Meters.

-Pipe and Fittings for Network Leakage Repair to reduce Intermittent Water Supply.
-Distribution and Old Service Pipe Replacement in Ruyenzi Area (Nyarugenge Branch).
- 15 Float Valves, 12 Flanged Gate Valves including all related accessories and

- 1 Photocopy Machine

We would like to request your authorization to allow above said equipment and
materials entering in WASAC Oracle System before distributing them to the users.

Sincerely,

i i)
Jith

Methode RUTAG) NGIRA
Director of Urban Water and Sewerage Services

Attachment:
-List of Equipment and Materials.

KN4 Av 8, CENTENARY HOUSE, Nyarugenge District, Kxgah Cxty PO Box 537, Rwanda. e-mail: wasac@wasac.rw,

AW T T



i KYOWA ENGINEERING CONSULTANTS CO.,LTD.
5]

To:

Address: KEC Bldg., 1-62-11, Sasazuka, Shibuya-ku, Tokyo Japan, 151-0073
TEL: (03)3376-3178 FAX: (03)3320-6542
October 21, 2021
Ms. Gisele Umuhumuza

Acting Chief Executive Officer
WASAC

Re: Handover of the Equipment for Support to WASAC Strategic Response to

COVID-19 within the Framework of the Project for Strengthening
Non-Revenue Water Control in Kigali City Water Network

Dear Sir,

With reference to the Record of Discussions signed on March 30, 2016 and Minutes of
Meeting concerning COVID-19 Response signed on July 22, 2020 between WASAC

and

JICA, we would like to hand over the following equipment listed as attached.

We humbly request WASAC to utilize them properly and maintain them in good
condition. '

1.

Portable Engine Pump and Bulk Water Meter 23 sets for Water Transportation Work
of Emergency Water Supply for People who have Limited Access to Clean Water

. Equipment and Materials of Pipe and Fittings for Network Leakage Repair and Piping

Work Tools for Reduction of Intermittent Water Supply (Item 1), 1 lot

. Equipment and Materials of Distribution and Service Pipe for Replacement for Reduction

of Intermittent Water Supply (Item 2), 1 lot

. Equipment and Materials of Float Valve for Reduction of Intermittent Water Supply (Item

3), 1 lot

. Photocopy Machine, 1 Unit

Sincerely,

|
o 152
[~ Shigeo OTANI
Chief Adviser, JICA Expert Team

Kyowa Engineering Consultants Co., Ltd.

Attachment:

e List of Equipment and Materials
e Inspection record

CC:

- Director of Urban Water and Sanitation Services, WASAC Ltd.
- Director of Support Services, WASAC Ltd.



1. Portable Engine Pump and Bulk Meters




DELIVERY NOTES OF MATERIALS FROM JICA TO WASAC LTD j

Procurement of Equipment and Materials for Temporal Water Tanks with its Stand
and Subcontract with Water Tanker Owners, Lot 2 the Project for Strengthening Non-
Revenue Water Control In Kigali City Water Network

Date:

20/101/2021

No

Item”

DN

Specification

Quantity

Unit Price
(RWF)

Price
(RWF)

Engine pump

Market: HONDA

Made in: THAILAND

Type: Self-priming centrifugal pump

DN 80mm

Fuel type: Gasoline

Starting system: Manual

Max. delivery volume: more than 55 m3/hr
Total head: more than 20m

Net weight: les than 30kg

Water supply hose

DN
80mm=10
m for

cuyadian

23

1,055,600

24,278,800

PV SUCTION [I0Se 0T pump (107 DFNKING

water)
with Outside threaded on one side (nipple

23

115,000

2,645,000

Water supply hose

DN
80mmx=20
m for

discharos

PVC dfs;che;rge hose of pump (for Drinking _
water)
with Inside threaded on one side (union

eonnection

23

80,000

1,840,000

Bulk Water Meter

DN 50

Market: ZENNER

Made in: GERMAN

Type: Woltman turbine meter
(Horizontal turbine shaft: WPH)

Diameter Nominal: DN50mm

Size of meter (acc. To EEC) Qn: 15

Nominal Pressure: PN16

EEC Metrological class : B

Hermetically sealed register:IP68

Structure: Cast-iron Body, Epoxy coating

DNocument-Ingtruction v L Prodiet

23

642,400

14,775,200

Total without VAT (RWF)

43,539,000

VAT (RWF)

7,837,020

Total with VAT (RWF)

51,376,020

Total with VAT (US Dollar)

52,3]0'

PREPARED BY:

MR. VEDASTE ITANGISHAKA
Assistant NRW Project

WASAC / JICA

e 7

MR. TSUTSUI NOBUYUKI

JICA EXPERT TEAM

JAPAN

APPR ED BY

AN
MR. METHODE RUTAGUNGIRA

DIRECTOR OF PROJECT AND URBAN WATER
& SEWARAGE SERVICES



| INSPECTION RECORD

Procurement of Equipment and Materials for Tem
Tanker Owners, Lot 2, the Project for Strengtheni

poral Water Tanks with its Stand and Subcontract with Water
ng Non-Revenue Water Control In Kigali City Water Network

e OF [12] Soke

Structure: Cast-iron Body, Epoxy coating
Recommended product (refer 10 attached
catalogue): BERMAD, INVENSYS,

METRIMA,RUBIN, SENSUS, ZENNER

No Ttem Specification Quantity m‘::: Comments
Type: Self-priming centrifugal pump
DN 20mm Cen tM/
Fuel type: Gasoline v
Starting system: Manual 4 ?{ a,/ =
Max. delivery volume: more than 55 m3/hr : 13
Total head: more than 20m
! |Engine pump Net weight: les than 30kg 23 23 éq Mdﬁ/ o
R ded product (refer to attached : hamﬂl
catalogue): Excalibur, Honda, anather product M f;‘ e
also will be acceptable Tanks ares
2 |Warter supply hose DN 80rmum<10m for PVC suction hose of pump (for Drinking water) 23 23 e&m"uﬂ,
3 |Water supply hase | P 80mmx20m for ::Er;ﬁschmu hose of pump (for Drinking 23 23 &l‘ﬁf«iﬁe(){
Type: Woltman turbine moter
(Horizontal turbine shafi: WFPH)
| Diameter Nominal: DNSOmm
Size of meter (ace. To EEC) Qn: 15
Nominal Pressure: PN16
EEC Metrological class : B .
R i y sealed register:1P68 5 23 (6 bed

WASAC

MEMBERS

M 03/12) 30200

NAMES

FUNCTION

SIGNATURE

UWUMUREMY Felici,

stardord €8 ualily Grholo [y

=

Musaty J my

(soh cbebectyy;, a'nd/mmgf—

o °

JICA

NAMES

FUNCTION

ISIGNATIJ RE

Nedaske (hotey itk

BrStoad NAW Prejadt

o

CONTRACTOR
NAMES FUNCTION SIGNATURE
M@u Mes, neealy Do yre -\-mr
x e S

i rLares 2

8

_—

Y

KEGAL | ~RWARDA




ETS NAFOLD
B.P, 2961 KIGALI
Phone: + 250 788527031
TVA lﬂﬂm TIN N-mmmsa.

Quotation of the Work

Date: 09/10/2020

To : Kyowa Engineering Consuitants Co., Ltd.

Tender for - Procurement of Equipment and Materials for Temporal Water Tanks with its Stand
and Subcontract with Water Tanker Owners, Lot 2, for the Project for Strengthening
Non-Revenue Water Control in Kigali City Water Network

We, the undersigned, having carefully examined the Price Competition Documents, hereby submit the
Quotation in accordance with all provisions and conditions as described in the Price Competition
Documents.

1. Quotation Price: We offer the quotation price (with VAT) as mentioned below:

| Total : 52,310 US Dollar

Fifty Two Thousand Three Hundred Ten US Dollars

2. Validity of Quotation

This Quotation is valid until November 15, 2020.

Froduald NAHIMANA

Managing Di
Ets NAFOL :

ETS NAFOLD | ]

1eL 012883 8.2.8.96..

KIGAL | ~RWANDA




2

Amendment Breakdown of the Quotation,
Procurement of Equipment and Materials for Temporal Water Tanks with its St

the Project for Strengthening Non-Reévenue Water Control In Kigah City Water Network

and Specification
and and Subcontract with Water Tanker Owners. Lot

No

Item

DN

Specification

Quuntity

Unit Price

(RWF)

Price
(RWF)

Margue: HONDA

Made in THAILAND

Model: Wh3e XT

Type: Self-priming centrifugal pump

DN 8(imm

Fuel type: Gasoline

Starting sysiem Manual

Max. delivery volume. more than 55 m3 hir
Total head: more than 20m

Net weight: les than 3ukg

Document: Instruction Manual, Product Warranty

1055600

24.278.800

Water supply hose

DN

PVC suction hose of pump (for Drinking water) with

S0mm> 1(m joutside threaded on one side (ntppe conmection) refer
for suction {to attachment.

13,000

2,645 000

Water supply hose

DN

PVC discharge hose of pump (for Drinking water)

80mm=20m {with mside threaded on one side {union connection)
for discharge{refer to attachment

RO, 000

1.R40.000

Bulk Water Meter

DN 56

Mark: ZENNER
Made in GERMAN Tvpe
Woltman turbine meter

{Honzontal turbine shaft WPH)
Diameter Nominal DN 30mm
Size of meter (ace To EEC) Qn 15
Nominal Pressure PN6
EEC Metrological class B
Hermetically scaled register [P68
Structure: Cast-iron Bods . kpoxy coating
Document. Instruction manual. Product warrants
Accuracy mspection report

642 401

14.775.200

Total without VAT (RWF)

43,539, (HH)

VAT (RWF)

7.837.020

Total with VAT (RWF)

S1,376.020

Total with VAT (US Dollar)

52310

Done at Kigali on 0910/

-

Froduald NAHIMAN A — =
M;m:gm,g Director ETS NAF OLL
ExNAFOLD M 1eL OFE80als. 5. 296(

KIGAL | ~RWANDA

Form-2



Test spat for water meters by the company Zenner meters {Shangha) Ltd.

15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790 ZEEgEE
Measure examination
Order-No:  G015564410W0 Install position: H Batch No.: 20181122739
Q3: 25 m3/h Ratio: 10c Test method:  Standing start/stop g
SAP-No.: 151476 Description:  WPD-KN50-4HL20003-25R100H50VTS0M FiMiTest bench:  MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420000314 Accuracy class: 2
Room temperature{*C'): 28 Date: 2019/11/22 12:52 Humidity{%éRH): 70

Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 inspector: 836
Medium: Water Pressure; 0.01 MPa Nominal size: DN50
Appearance: ok |Pressure test: ok
Norm value Indicate value -
Flow rate |Test time Temperat| Actual : Indicate Average error 3, pe
; Initial Final Error value bility
{m3/h) (5) ure valume W 0 volume s (%) g | o
(¢) (1) (H ¥ ;
104.22 221 692.233 768.3 1454 685.700 | -0.944
23.912 -0.94
. | 1777.85 229 200,863 1485.5 1688.6 203.100 1.114
0,407 1.11
672.42 22.9 50.394 1690 17405 50.500 0.210
0.270 0.21

13.75




Test spot for water meters by th
15 Dongying Road, Shanghai, 201613,

E company Zenner meters {Sha nghai) Lid.
Fon: +86-21-5774 4789, Fax: +86-21-5 7744790

ZENNER

3 Ak thet counts,
Measure examination
Order-No:  G015564410W0 Install position: H Batch No.: 20191122737
03 25m3afh Ratip: 100 Test method:  Standing start/stop g
SAP-No.: 151478 Description: WPD-KNSMHQDDQS-ZSR!OHHSOVTSU@!EMITQH bench: MSH.121.054
Manufacturer ZENNER Prod-No..  82RI8420000325 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/22 10:56 Humidity(%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
[Medium:  Water [Pressure: 0,02 Mpa [Nominal size: DNSO
Appearance; ok IPressure test: ok
Norm value Indicate value fiignaie. | Ranmaty
Flow rate |Test time Temperat|  Actual Indicate Average error 3 2
(m3/h) (s) ure volume Ittt Rl volume Eetor (%) e ity
. ( Im (%)
() P 1} {n i %) (imp/1)
103.55 21.7 684,255 250 931 681.000 | -0.476
23.788 -0.48
1766.25 22.3 200.805 957 1160 203.000 1.003
0.408 109
670.49 224 50.398 1i63.5 1214 50.500 0.202
0.271 0.20

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd. .
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4790, Fax: +86-21-57744799 ZE “HEH
5 ' AN LI CounEs.
Measure examination
Order-No:  G016507410W0 install position: H Batch No.: 20191202101
as: 25 m3/h Ratio: 100 Testmethod:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KNSG-4H£290QB»25Riﬂoﬂsowsoﬁﬁmlﬁst bench; M35H.121,054
Manufacturer ZENNER Prod-No.:  8ZRi8420005947 Accuracy class: 2
Room temperature(TC): 28 Date: 2018/12/2 12:03 Humidity{%RH): 70
Test Basis:  OIMLR4g Registration-no: DE-15-M1001-PTRO10 Inspector: 836
IMedium:  Water Pressure:  0.01 MPa Nominal size: DNS0
Appearance; ok Pressure test; ok
nd|
Norm value Indicate value Impulse | Repeats
Flow rate |Test time Temperat Actual A Indicate Average error
(m3sh) (5) ure volume it Fnt volume Syar (%) S ity
i i Imp/1 (%)
s O U 0 et & 7 (imp/)
104.90 18.6 680.805 1453.3 2134.6 681,300 0.072
23.364 0.07
1704.32 15.3 200.695 21447 2346.8 202,100 0.700
D.424 0.70
698.44 19.4 50.355 23484 2398 49.500 -1.489
0.260 -1.50

13.75




Test spot for water meters by
15 Dongying Road, Shanghai,

the company Zenner meters {Shanghai) Ltd.
201613, Fon; +86-21-5774 4789, Fax: +86-21-57744790

ZENNER

i A thet counts.
Measure examination
Order-No:  GO16521910W1 Install position: H Batch No.: 20191124800
a3: 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description; WPD-KN50-4H1200Q3-25R100H50VTS0ES [HM| Testbench:  MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006144 Aceuracy class: 2
Room temperature('C): 28 Date: 2019/11/24 23:35 Humidity(%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.02 MPa Nominal size: DN10D
Appearance: ok Pressure test: ok
Norm value Indicate value | | Réisiats
Flow rate |Tast time Temperat Actual e Indicate Average error fipuse p-
Initial Final Error value bility
{m3/h) (s) ure volume 0 i volume %) (%) (Imp/l) (%)
(C) 0 0 B ‘
100,93 21.8 6B6.574 741.5 14247 | 683.200 | -0.491
24,488 -0.49
1774.59 222 200.820 14305 16334 202.900 1.036
0.407 1.04
688.13 22.3 50.407 1634.5 1684.5 50.000 | -n.807
0.264 -0.81

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Lid. f
15 Dongxing Road, Shanghai, 201613, Fon: 186-21-5774 4788, Fax: +86-21-8774479p ZEHNER

¢ A8 thes comes.
Measure examination
Order-No:  U017720310Wo Instali position: H Batch No.: 20191125802
Q3: 25 m3/h Ratio: 100 Testmethod;  Standing start/stop ¢
SAP-No.: 151476 Description: WPD-KN50-4HL200Q3-25R100H50W50EﬁMlTest bench: MSH.121.054
Manufacturer ZENNER Prod.-No.:  BZRI8420006152 Accuracy class: 2
Room temperature(°C): 28 Date: 2019/11/25 1:45 Humidity{%RH): 70
Test Basis:  OIMLRA49 Registration-no; DE-15-M1001-PTBO10 Inspector: 836
lMedium: Water Pressure: 0.02 MPa Nominal size: DNi0D
Appeatance; ok Pressure test: ok
Norm value indicate value ks | et
Flow rate | Test time Temperat| Actual Indicate Average error | | PUIS e
(m3/h) (s) A kit Initial Final alurg. | (MO (%) value | bility
' 1 1 ) (%) Im (%)
() () o i W % (/1)
102.18 22.0 675,992 954,2 1633.5 679,300 -0.102
23,955 -0.10
1760.30 225 200.804 1639 18425 203,500 1.343
D411 134
693.93 22.6 50.420 1845 1B85.5 50.500 0.155
D.262 0.16

13.75




Test spot for water meters by the compan

y Zenner meters {Sh anghai) Ltd.
15 Dongxing Road, Shanghal, 201613, Fen: +86-21.5774 4789, Fax: +86-21-57744790 zEﬂﬂEn
Measure examination
Order-No:  U017720310W0 Install pasition: Batch No.: 20191125803
Q3: 25m3/h Ratio: 100 Test method:  Standing start/stop g
S5AP-No.: 151476 Description: WPD-KN50-4H L20003-25R100H SOVTS0HE EMITest hench: MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006154 Accuracy class; 2
Room temperature('C): 28 Date: 2018/11/25 2:42 Humidity{%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 inspectar: 836
fMedium: Water Pressure: 0.02 MPa Nominal size: DN10O
Appearance: ok Pressure test: ok
Norm value indicate vaiue
Impulse | Repeata
Flowrate |Testtime Temperat]  Actual indicate Average error z
{m3/h) (s) at ol Initial Final Vollime Error (%) value bility
\ im (%)
(c) ) 0 (I P (%) {Imp/i)
106.05 22.0 680.193 183.1 859.2 676,100 | -0.602
23.090 -0.60
1765.81 22.4 200.779 865.5 1068.5 203.000 1,106
0.408 111
684.72 22.4 50.428 1070.4 1121 50.600 0.341
0.265 0.24

13.75




Test spot for water meters by the company Zenner meters {Shanghal) Ltd.
15 Dongxing Road, Shanghal, 28161 3, Fon: +86-21-5774 4789, Fay; +B6-21-57744750

Measure examination

ZLZENNER

Al ehat covats,

Order-No: up17720310W0 Install position: H Batch No.: 20191125803
a3: 25 mi/h Ratio: 100 Test method:  Standing start/stop g
m
SAP-No.: 151476 Description:  WPD-KN50-4HL2000Q3-25R100H50VTS0 M Test bench: MSH.121.054
Manufacturer ZENNER Prod.-No.: 8ZRI8420006155 Accuracy class: 2
Room temperature{'C): 28 Date: 2018/11/25 2:42 Humidity(%RH): 70
b —— m
Test Basis:  OIML R49 Registration-no; - DE-15-M1001-PTBOLO Inspector: 836
S e B MR
[Medium:  Water Pressure: 0.02 MPa Nominal size: DN100
Appearance: ok Presstire test: okt
Norm valus Indicate value
ata
Flow rate |Test time Temperat Actual . ) Indicate Average error Impulse Reuple
tm3/h) (s) ure volume nitiel L volume Errc;r (%) S i
{
(C) M {1 n o % {imp/1) (%)
106.05 219 680.177 362.9 1041.2 678.300 -0.276
23,089 -0.28
1765.81 223 200.775 1407 1608.3 201.300 0.261
0.408 0.26
684,72 223 50,427 239 289 50.000 -0.847
0.265 ~0.85

13.75




Test spot for water meters by the company Zenner meters {Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fay: +86-21-57744750 zE""En

= AN they covedy.
Measure examination

Order-No:  UQ17720310Wo Install position: H Batich No.: 20191125804
Q3 25 m3/h Ratio: 100 Testmethod:  Standing start/stop £
SAP-No.: 151476 Description: Wp P-KN50-4HL20003-25 RIOOHSOVTSOM FMIiTest bench:  MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006158 Accuracy class: 2
Room temperature( C): 28 Date: 2019/11/25 3:43 Humidity(%RH): 70
Test Basis:  OIML R49 Reglstration-no: DE-15-M1001-PTBO10 inspectar; 836
IMedium:  Water Pressure: 0,02 MPa [Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value imilie: | Receata
Flow rate |Test time Temperat Actual 4 = Indicate Average error FRESe eg
(m3/h) () i vokine Initial Final whime | B (%) value bility
Im (%)
(c) WD (i ] M (%) {Imp/)
104.34 21.7 684.655 223.8 906.8 678.000 | -0.972
23.622 -0.87
1748.87 22.0 200.881 912.4 1114.3 201.900 0.507
0,414 0.51
705.44 221 50.374 1116.2 1166 49.800 -1.139
0.257 -1.14

13.75




Test spot for water meters by the company Zeaner meters {Shanghai) Ltd.

15 Dongxing Road, Shanghai, 201613, Fon: +86-21:57?4 4789, Fax: +86-21-57744790 ZEEIEEMH
Measure examination
Order-No: Uo17720310Wo0 install position: H Batch No.: 20191125805
Q3 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-dNo,: 151476 Description: WP D-KNS0-4HL200G3-25R1 OOHSOVTS0E [6Mi Test bench: MSH.121.054
Manufacturer ZENNER Prod-No.:  82ZRI2420006160 Accuracy class; 2
Room temperature(C ): 28 Date: 2019/11/25 4:42 Humidity{3aRH): 70
St U A RO 2L
Test Basis:  OIML R49 Registration-no: DE~15-M1m1~PT30101nspector: 836
IMedium:  Water Pressure: 0,02 MPa Nominal size: DN100
Appearance: ok Pressure test: ok
Nerm value Indicate value imgulse | Repaata
Flow rate | Test time Temperat Actual Indicate Average error o bil
(m3/h) (5) ure volume Initial Final e N Error (%) vafue: ( ﬂ;;;
I Im (%
(c) () 0 0 i | il
104,21 21.7 681,850 26.3 703.5 677.200 | -0.632
23,554 -0.68
1691.04 221 200.826 713.6 917.5 203.900 1.531
0.428 ' 153
677.99 221 50.384 9194 969.5 50.100 -0.583
0.268 -0.58

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd,

15 Dongying Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790 z EﬁgEn
Measure examination
Order-No: U017720310W0 Install position; H Batch Ng,: 20191125811
Q3: 25 m3/h Ratio: 100 Test method: Standing start/stop g
SAP-Mo.; 151476 Description: WPD—KNSO—‘IHLZODQ?~25RiﬂOHSOVTSBﬁEJMITest bench: MSH.121.054
PR e i
Manufacturer ZENNER Prod-No..  8ZRI8420006167 Accuracy class; 2
Room temperature('C): 28 Date: 2018/11/25 11:49 Humidity{%RH): 70
T R e e
Test Basls:  OIML R49 Registration-no: DE-15-M1001-PTRO10 Inspector: 836
|Medtum: Water lPressure: 0.02 MPa INominal size: DN100
Appearance: ok ,Pressure test: ok
Norm value Indicate value Mriciulse) | Reesitg
Howrate |Testtime Temperat Actual : indicate Average error P p:!a
(m3/h) (s) 15 vokini Initial Final Vol Error (%) value bility
- : 1 3 { Ip/l (%)
(c) o (0 0 W i amdt)
103.21 21.8 686.801 995.1 1680 684,900 -0.280
23.959 -0.29
1769.38 225 200.874 685.7 884.8 199,100 | -0.383
0.408 -0.88
704,32 225 50.409 BB7.7 936.2 48.500 -3.787
0.258 -3.79

13.75




Test spot for water meters by the company Zenner meters {Shanghai) Ltd. 2 E" "E R
15 Dongxing Road, Shanshai. 201613, Fon; +86-21-5774 4789, Faye +86-21-57744790 Y the

Measure examination

Order-Ne: Uo17720310wo Install position: H Batch No.: 20191125812
Q3. 25 m3/h Ratio: 100 Testmethod:  Standing start/stop g
SAP-No.: 151476 Deseription; WPD—KNMHLZOOQHSMUGHSOVTS&EFE MiTest bench:  MSH.121.054
—E
Manufacturer ZENNER Prod-Ne..  8ZRI8420006168 Aceuracy class; 2
Room temperature('C): 28 Date; 2018/11/25 12:48 Humidity{%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBD10 inspector: 836
Medium: Waier Pressure:; 0.01 MPa Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value
Flow rate |Test time Temperat|  Actual i Indicate Average error Impulse Rep‘eata
{m3/h) (s) ure volurne Initial S volume Eroy (%) yaiue bERy
; : im (%)
(c) @ ) )] P (%) {imp/l)
102,91 21.7 678.143 2265.5 2940 674.500 | -0.537
23.723 -0.54
175882 | 219 200.777 2945 31445 | 199500 | -0.638
0.411 -0.64
698.05 2i8 50.401 3145.7 3195 45.300 -2.184
0.260 -2.18

13.75




Test spot for water meters by the eompany 2enner meters (Shanghai) Ltd, ZE " NER
15 Dongxing Road, Shanghal, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790 A thee

Measure examination

Order-No:  U017720310W0 Install position: H Bateh No.: 20191125808
Q3: 25 m3/h Ratio: 100 Testmethod:  Standing start/stop ¢
SAP-No.; 151476 Description: wpn-msuuuooausmauusowso% [HMiTest bench:  MSH,121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006175 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/25 8:38 Humidity{%RH): 70
Test Basis;  OIML R49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
IMedium:  Water Pressure:  0.01 MPa [Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value
Impulse | Repeata
Flow rate |Test time Temperat|  Actual Indicate Average error
M 1@ | we | vkame f Ml | mnl R T o (%) vikie: | oy
) | (%)
(€) D ) (1 b (% {imp/1)
103.37 21.8 682,782 278.6 959.5 680.900 | -0.276
23,778 -0.28
177412 224 200.830 966.1 1189 202,900 1.031
0.408 1.03
671.33 22.4 50.368 11705 12205 50.000 -0.731
0.270 -0.73

13.75




Test spot for water metere by the company Zenner meters {Shanghai) Lid.

15 Dongxing Roadl, Shanghai, 201613, Fon: +86-21.-5774 4:?89. Fax: +86-21-57744790 agﬁﬂﬁn
Measure examination
Order-No: uo17720310wo0 Install position: H Batch No,: 20191125807
Qa: 25 m3/h Ratio: 100 Testmethod:  Standing start/stop g
S5AP-No.: 151476 Description:  WPD-KN50-4 HL20003-25 RIDOHS0VTSOREE My Test bench: M5&H.121.054
Manufacturer ZENNER Prod.-No.:  8ZRi8420006179 Aceuracy class: 2
Room temperature{'C): 28 Date: 2019/11/325 6:49 Humidity{36RH): 70
TestBasis:  OIML R49 Registration-no: DE-15-M1001-PTRO10 Inspector: 836
Medium:  Water Pressure: 0.03 MP2 [Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value impulse | Repeats
Flow rate |Test time Temnperat Actual Indicate Average error P Pe
(m3/h) €5 e i Initial Finat volume | Errer (%) value | bility
I { I (473
() ) {n {1 () (%) {imp/1}
102.84 21.7 584,255 117.5 803 685,500 0.182
23.954 0.18

175845 | 221 200.836 807.5 1007 199.500 | -0.665
0.411 -0.67

684.69 22.1 50.424 1006.5 1056.5 50.000 -0.841
0.265 -0.84

13.75




Test spot for water meters by the company Zenner meters {Shanghal) Lid.

15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-577447390 ZEﬁHEmR
Measure examination
Order-No:  U017720310W0 Install position: H Batch No.: 20191125806
Q3 25 m3/h Ratio: 100 Testmethod: Standing start/stop g
SAP-No.: 151476 Description:  WPD-KN50-4H QWQB-ZSRIOUH!’IOVTSO@E MiTest bench: MS5H,121,054
Manufacturer ZENNER Prod-No.:  87ZRIR420006180 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/25 5:43 Humidity{%RH): 70
Test Basis:  OIML R49 Registration-no; DE-15-M1001-PTBO10 Inspector: 836
Medium:  Water Pressure:  0.02 MPa [Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value
| R
Flow rate |Test time Temperat|  Actual Indicate Average error PIDUE [ Repidte
(m3/h} (s) il S initial Final viltimg Error (%) value hil!t)y
( Imp/i (%
(e s { { . %) (imp/1)
104.41 21.8 685.071 240 523.8 683.800 -0.186
23.620 -0.19
1769.65 223 200.805 9386 1140 201.400 0.296
0,408 0.20
697.35 22.3 50.407 1144 1195 51,000 1176
0.260 1.18

13.75




Test spot for water meters by the com pany Zenner meters {shanghai) Lid.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4780, Fax: +86-21-57744790 ZE"NER

% % Al that counts.
Measure examination
Order-No:  U017720310W0 install position: H Batch No.: 20191125806
Qa: 25m3th Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description:  WPD-KN50.4H L200Q3-25R100H50VTSGHS FiMi Test bench: MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006191 Accuracy class: 2
Room temperature( C): 28 Date: 2018/11/25 5:43 Humidity(%RH): 70
Test Basis:  OIMLR49 Registration-no: DE-15-M1001-PTBO1O Inspector: 836
Medium: Water Pressure: 0.02 Mpa Nominal size: DN100
Appearance: ok Pressure test: ok
Norm value Indicate value Irniukes [ Rasasts
Flow rate |Test time Temperat Actuaf 5 Indicate Average error P m
{m3/h) (5) ure volume Initial Final vokimia Error 5% value bility
’ Im, (%)
() D { {1 o (%) (Imp/1)
104.41 21.9 885.087 116.5 802.8 686.300 | 0.177
23.620 0.18
1769.65 22.5 200.814 8181 1020 201.900 0.541 B
0405 0.54
697.35 225 50.409 1024 1075.1 51.100 1.371
0.260 1.37

13.75




Test spot for water meters b

Y the company Zenner meters {Shanghai) Ltd.

15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744700 IEHQ'"‘ER
Measure examination
Order-Mo:  U017720310W0 Install position: H Batch No.: 20191125813
Qzs: 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KNSG4HL200Q3—2S RIDDHSOVTSOE M Test bench: MSH.121.054
Manufacturer ZENNER Prod-No.:  8ZRI8420006196 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/25 14:04 Humidity({%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.03 MPa Nominal size; DNioo
Appearance: ok Pressure test; ok
Norm value Indicate value i I o
Flow rate |Test time Temperat|  Actual [ Indicate Average error | 'TPUISE | Rep
Initial Final Error value bility
{m3/h) (5 ure volume 0 0 volume oD (%) (ime/l) (%)
() o) ()
59,34 209 681,429 11284 1804.28 675.400 | -0.885
24.694 -0.88
1732.69 21.7 200.808 1809 2012 203.000 1.092
0.417 1.09
679.44 21.7 50.410 20145 2065 50.500 0.179
0.267 .18

13.75




Test spot for water meters by the company Zenner meters {Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4788, Fax: +86-21-57744790 ZENﬁER

- 3 Al thet cousts.
Measure examination
Order-No:  U017720310W0 Install position; H Batch No,: 20191125813
Q3: 25 m3/h Ratio! 100 Testmethod:  Standing start/stop ]
SAP-No.: 151475 Description: WPD-KNSMHLZOUQBQSRIOOHSUWED% BMiTest bench: MSH.121.054
Manufacturer ZENNER Prod.-No.:  8ZRIB420006197 Accuracy class: 2
Room temperaturg( C): 28 Date: 2019/11/25 14:04 Humidity(%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTRO10 Inspector: 836
IMedium: Water Pressure: 0.03 MPa Nominal size: DN1oO
Appearance: ok Pressure test: ok
Norm value Indicate value IrGghde s Réobata
Flow rate | Test time Temperat Actual : Indicate Average ertor s p
(m3/h) () ure walima Initial Final e ], (0N (%) value | bility
' : imp/| (%)
(c) s {n i 0 (%) {imp/l)
99.34 20.7 681.400 32015 38843 682.800 0.205
24,582 0.21
1732.69 21.4 200,794 38383 4090 201.700 0,451
0.417 0.45
679.44 214 50.406 4084.2 4145 50.800 0.782
0.267 0.78

13.75




Test spot for water meters by the company Zenner meters {Shanghai) Ltd,

15 Dongying Road, Shanghai, 201813, Fon: +55—21‘-5774 T?ES. Fax: +86-21-57744790 All chae :
Measure examination
Order-No:  U017720310W0 Install position: H Batch No.: 20191125811
Q3: 25 m3/h Ratio: 100 Test method:  Flying start/stop grar
SAP-No. 151476 Description: WPD-KN50-4HL2000Q3-25R100H5C Test bench: MSH.121 054
Manufacturer ZENNER Prod.-No.:  8ZRI8B420006199 Aceuracy class: 2
Room temperature('C'): 28 Date: 2019/11/25 11:49 Humidity({%RH); 70
Test Basis:  OIML R49 Registration-na: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.02 MPa Nominal size; DN100
Appearance: ok Pressure test: ok
Norm value Indicate value
- Impulse |Repeata
Flow rate |Testtime Temperat]  Actyal Indicate Erro Average error value bility
(m3/h) (s ure volume Pulse volume % (%)
, (%) {(imp/l} | (%)
{'C) (1} D
103.21 21.8 BB6.875 0 692,300 0.790
24.147 0.79
1769.38 22.3 200.865 0 198.400 | -1.227
0404 -1.23
704.32 223 50.407 0 45.000 -2.791
0.250 -2.79

13.75




Test spot for water meters by the company Zenner meters {Shanghai} Lid.
15 Dengxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-577447%0 zE“ "En

. AN thae SRy,
Measure examination
Order-Na:  U017720310W0 Install position: H Batch No.: 20191125812
03 25 m3/h Ratio: 100 Test method:  Standing start/stop ¢
SAP-No.: 151476 Description:  WPD-KNS50-4HL200Q3-25R100H50VTS08% [IMITest bench: ~ MSH, 121,054
Manufacturer ZENNER Prod.-No.:  8ZRIf420006200 Accuracy class: 2
Room temperature(C): 28 Date: 2019/11/25 12:48 Hurnidity(%RH): 70
Test Basis:  O!ML R49 Registration-no; DE-15-M1001-PTBO10 Inspectar: 836
Medium: Water Pressure: 0.01 MPa Nominal size: DN100
Appearance: ok |Pressure test: ok
Norm value Indicate value inigilse | Revris
Flow rate |Test time [Temperat]  Actual indicate Average error | ' TPUSe | Repe
{m3/h) (s> ure volume Initial Rl volume freor (%) e e
I | (%)
() i 1] ) M (%) {tmp/1) %
102.91 21.8 678,157 484.3 1162.6 678.300 0.021
23.723 0.02
1758.82 221 200.786 1168.5 13704 201,900 0,555
0.411 Q.55
698.05 219 50.402 1372.4 14226 50.200 -0.401
0.260 -0.40

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790 ZEN"EQ

: < All ¢hat counts,
Measure examination
Order-No: U017720310W0 Install position: H Batch No.: 20191125804
Q3: 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KN50-4HL200Q3-25R100H50VTS04E [ M Test bench: MSH.121.054
Manufacturer ZENNER Prod.-No.: 8ZR18420008561 Accuracy class: 2
Room temperature(C): 28 Date: 2019/11/25 3:43 Humidity(%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.02 MPa Nominal size: DN50
Appearance: ok Pressure test: ok
Norm value Indicate value
5 = Impulse | Repeata
Flow rate | Test time} Temperat Actual i ’ Indicate Average error 3
Initial Final Error value bility
(m3/h) (s) ure volume () 0 volume o (%) (Imp/) (56>
() Mm W =
104.34 21.7 684.655 228.8 906.8 678.000 -0.972
23.622 -0.97
1748.87 22.0 200.881 912.4 1114.3 201.900 0.507
0.414 0.51
705.44 22.1 50.374 1116.2 1166 49,800 -1.139
0.257 -1.14

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4788, Fax: +86-21-57744790

ZENNER

g Al Shat counts.
Measure examination
Order-No: U017720310W0 Install position: H Batch No.: 20191125813
Q3: 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KN50-4HL200Q3-25R100H50VT504 [l M Test bench: MSH.121.054
Manufacturer ZENNER Prod.-No.: 8ZR18420009516 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/25 14:04 Humidity(%RH): 70
Test Basis:  OIMLR49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.03 MPa Nominal size: DN50
Appearance: ok Pressure test: ok
I Norm value Indicate value
i = Impulse | Repeata
Flow rate | Test time Temperat Actual s : Indicate Average error o
Initial Final Error value bility
(m3/h) (s) ure volume 0 () volume i (%) ampm | o
(C) ) 4D
99.34 20.7 681.400 3201.5 3884.3 682.800 0.205
24,692 0.21
1732.69 21.4 200.794 3888.3 4090 201.700 0.451
0.417 0.45
679.44 214 50.406 4094.2 4145 50.800 0.782
0.267 0.78

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790 EENNER

- Al that counts,
Measure examination
Order-No: G016507410W0 Install position: H Batch No.: 20191202101
Q3: 25m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KN50-4HL200Q3-25R100H50VT504% [EM Test bench: MSH.121.054
Manufacturer ZENNER Prod.-No.: 8ZR18420009581 Accuracy class; 2
Room temperature('C): 28 Date: 2019/12/2 12:03 Humidity(%RH): 70
Test Basis:  OIMLR49 Registration-no: DE-15-M1001-PTBO10 Inspector: 836
Medium: Water Pressure: 0.01 MPa Nominal size: DNS0
Appearance: ok Pressure test: ok
Norm value Indicate value I | Rebeats
Flow rate Test time Temperat Actual o ! Indicate Average error mpulse ??
Initial Final Error value bility
(m3/h) (s) ure volume 0 0 volume %) (%) (Imp/) (%)
(1) 4] )
104.90 18.6 680.809 1453.3 21346 681.300 0.072
23.364 0.07
1704.32 19.3 200.695 2144.7 2346.8 202.100 0.700
0.424 0.70
698.44 19.4 50.355 2348.4 2398 49.600 -1.499
0.260 -1.50

13.75




Test spot for water meters by the company Zenner meters (Shanghai) Ltd.
15 Dongxing Road, Shanghai, 201613, Fon: +86-21-5774 4789, Fax: +86-21-57744790

ZENNER

E ; Al that counts.
Measure examination
Order-No: G015564410W0 Install position: H Batch No.: 20191122738
Q3: 25 m3/h Ratio: 100 Test method:  Standing start/stop g
SAP-No.: 151476 Description: WPD-KN50-4HL200Q3-25R100H50VT50%E [% M Test bench: MSH.121.054
Manufacturer ZENNER Prod.-No.: 8ZR18419159525 Accuracy class: 2
Room temperature('C): 28 Date: 2019/11/22 11:51 Humidity(%RH): 70
Test Basis:  OIML R49 Registration-no: DE-15-M1001-PTB0O10 Inspector: 836
Medium: Water Pressure: 0.01 MPa Nominal size: DN50
Appearance: ok Pressure test: ok
Norm value Indicate value
s - Impulse | Repeata
Flow rate | Test time} Temperat Actual .3 " Indicate Average error i
Initial Final Error value bility
(m3/h) (s) ure volume 0 ) volume %) (%) (Imp/1) %5
() (€] [€D]
104,01 219 688.995 750 1436 686.000 -0.435
23.847 -0.43
1742.72 225 200.824 1491 1692 201.000 0.088
0.415 0.09
672.05 225 50.419 1697.8 1748.5 50.700 0.557
0.270 0.56

13.75




ENGINE PUMPS DISRIBUTIONS LIST IN KACYIRU BRANCH

PUBLIC TAP MANAGER
( NAME & SIGNATURE)
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ENGINE PUMPS & BULK METERS DISRIBUTIONS

LIST IN KACYIRU BRANCH

PUBLIC TAP MANAGER
NO |ENGINE PUMP DESCRIPTION ~[BULK METER DESCRIPTION ~ |LOCATION
; : ( NAME & SIGNATURE)
7
- )
HONDA WD 30XT, ZENNER, DN 50. M unyesans Ded
B il SERIES NUMBER: GASANZE 1
8ZRI 84 1915 9516 E
g [ R SERIES NUMBER: GASANZE 2 W -
8ZRI 84 2000 6158 A)A=
HONDA WD 30XT, ERILER, BN 30, Mulzbrsteo fn ;‘;ﬁ ()
3 |GCBRT - 3155256 SERIES NUMBER: GASANZE 3 [ PAOVHINE 4 D
8ZRI 84 1915 9581 -
BOMANA-Erm
HONDA WD 30XT, =ENNERDN SO St o
& enr arseves SERIES NUMBER: NDUBA 1 CA ad
8ZRI 84 2000 6196 s
ZENNER, DN 50.
S 22:;{\:105':2:;’ SERIES NUMBER: NDUBA 2
8ZRI 84 2000 6199
ZENNER, DN 50. '
6 :gBNRDTA_":lg:gg’ SERIES NUMBER: NTORA o EWM o }
8ZRI 84 2000 6197 Oer

WASAC TEAM

Kawmawa S C

\69031\2 \}fraumc/ll

\\Mm A evje &y ’/gi’_@wm




ENGINE PUMPS & BULK METERS DISRIBUTIONS

LIST IN NYARUGENGE BRANCH

bw.nz/ ne 8

,?/@/’M/é/@r

WASAC MEMBERS

PUBLIC TAP MANAGER
INO |ENGINE PUMP DESCRIPTION |BULK METER DESCRIPTION |LOCATION
( NAME & SIGNATURE)
——— ZENNER, DN 50. Nﬂb “Wm *
L |, sidesgs SERIES NUMBER: NATIONAL jE)&n&f
8ZRI 84 2000 6175 Ig
ZENNER, DN 50. *H(K'ZIHM
HONDA WD 30XT, -
) Sinimtin et SERIES NUMBER: NYAGASOZI e R =
8ZRI 84 2000 6155 7
Mexgew Colive
1
GLBRT . ata0an) 8ZRI 84 2000 6167 Pracais o
} LWKARTAGHZ A
4 HORDAWD 2041, ii:ﬁ:ifﬂ:& AMAKAWA 2l
GCBRT - 3155318 ' C\-\W R
8ZRI 84 2000 6160 o

i




ENGINE PUMPS DISRIBUTIONS LIST IN NYARUGENGE BRANCH

PUBLIC TAP MANAGER
NO |ENGINE PUMP DESCRIPTION LOCATION
( NAME & SIGNATURE)

DU INAAA Taseph

Gt
s , s | A2 ) MANA [woceal
2 |GebRT- 3155246 | Nyagador| FHEPE B

. |Gesrr-355.4149 | Nationel

:v‘ﬂ;:'-. (7.‘.:’

A kg 20 Calk e

s \GrpgpT— 34554 7Y Hebero =

MUY LAR TASAN ZuoA:

\GeBAT- 2455348 | Amokown) " Lo

WASAC TEAM JICA TEAM
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ENGINE PUMPS & BULK METERS DISRIBUTIONS
LIST IN KANOMBEBRANCH
PUBLIC TAP MANAGER
-
NO |ENGINE PUMP DESCRIPTION BULK METER DESCRIPTION LOCATION (NAME & SIGNATURE]
Fa ]
HONDA WD 30XT, GCBRT - ZENNER, DN 50. SERIES TWAGIL MACA Fercl inand
1 13155298 NUMBER: 8ZR1842000 |GITARAGA1L )
0317
.
, |HONDAWD 30xT, GCBRT - ZENNER, DN 50. UW; dine
3155241 SERIES NUMBER: gzr| |GITARAGA 2
841915 9525
A ) g
3 |HONDAWD 30xT, GCBRT - ZENNER, DN 50. NTR-AZAMANA Por P?
3155317 SERIES NUMBER: gzri |MUYUMBU 1
84 2000 0314
= Vo
HONDA WD 30XT, GCBRT - ZENNER, DN 50. HMPHHWA So rae
4 3155328 SERIES NUMBER: MUYUMBU 2 =
87RI 84 2000 6200
HONDA WD 30XT, GCBRT - ZENNER, DN 50. Nu-’],{maﬁ?} J\ﬂc&rﬁxﬂ. iz
5 y S : GASARABA
3155245 ERIES NUMBER: , ‘
8ZRI 84 2000 6193 76 ?}c&% 33204
HONDA WD 30T, GCBRT- ZENNER, DN 50. Z16)2 NanA Bobi'fa ]
6 |3155207 SERIES NUMBER: BUSSNZA=MAJRRD ™ 1900
8ZRI 84 2000 6168 {'{ 5 * I
DELHAN el
5 ZENNER, DN 50.
7 |I7BA WOSIKT, R : BUSANZA - GIKUNDIRO WD 2 Z
3155315 SERIES NUMBER: ¢
8ZRI 84 2000 6152 44 FF \ s
HONDA WD 30XT, GCBRT - ZENNER, DN 50. THI Ak Xaied
& 3155330 SERIES NUMBER: 87RI | BUSANZA - GASHYUSHYA '
842000 6191 A43 3 Y00 /Y23 i Y,
. [
e 3

. WA

el bs2A

A’lc‘z s Zﬁé



ENGINE PUMPS DISRIBUTIONS LIST IN KANOMBE BRANCH

NO |ENGINE PUMP DESCRIPTION LOCATION ::ECET::I::::UG:;
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2 . EQUIPMENT AND MATERIALS OF PIPE
AND FITTINGS FOR NETWORK LEAKAGE
REPAIR AND PIPING WORK TOOLS




DELIVERY NOTES OF MATERIALS FROM JICA TO WASAC LTD

Procurement of the Materials and Equipment of Pipe and Fittings for Network Leakage Repair and Piping Work Tools for
Reduction of Intermittent Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening
Non-Revenue Water Control in Kigali City Network

Date: 28/6/2021
. E Unit Price Price
No Items Photo DN
0 Specification Qty (RWF) (RWF)
A. Pipe and Fittings for Network Leakage Repair
Rubber Ring Coupling, Coupling F/F
Material: PVC or UPVC
Conneetion: Rubber Type EPDM
& : '*f. Standard: 1504422, 1501452,
i T GBT10002
PVC socket for repair joined . i :
1 : - Size: 63mm
with gasket DN63 et 5 32,000 2,400,000

Flexible or Rigid: Flexible
Color: Black,Grey,Blue

Body Ductile Iron

Rubber Seal Rubber EPDM
L Bolt & Nut Zinc Plated Stee! ISO898-
g 4 1:1999
2 |Ductile Iron clamp saddles DN 110x3/4" Sizes DN{10/ /47 175 40,000 7,000,000

Pressure: PN16
Connection pipe: PVC, steel, HDPE, DI

Body Ductile Iron

’ Rubber Seal Rubber EPDM
b Bolt & Nut Zinc Plated Steel ISO898-
3 |Ductile Iron clamp saddles { DN 90x3/4' s 300 | 35000 | 10,500,000

Pressure; PNI6
Connection pipe: PVC, steel, HDPE, DI

Body Ductile Iron
Rubber Seal Rubber EPDM

ﬁ Bolt & Nut Zinc Plated Steel 1S0898-
b 1:1999
4 |Ductile Iron clamp saddles “ DN 63x3/4" Size: DN63/ 3/4" 500 35,000 17,500,000

Pressure: PN16
Connection pipe: PVC, steel, HDPE, DI

Material: POLYPROPYLENE/PPR
Length: 6 meters

Thickness: 2.0-23.3mm

Size: DN3/4"

Pressure : PN16

DN3/4" Colors: green, white or gray 500 11,000 5,500,000
Application: Hot and cold water Supply
System

STANDARD DIN8077/3078,
I150%001,150 14001

5 |PPR Ganga Pipes

Material: POLYPROPYLENE/PPR
Length: 6 meters
Thickness: 2.0-23.3mm
Size: DN1"
Pressure : PN16

" Colors: green, white or gray
DNI Application: Hot and cold water Supply 300 15,000 4,500,000
System
STANDARD DIN8077/3078,
1509001,1SO14001

6 |PPR Ganga Pipes




55 DELIVERY NOTES OF MATERIALS FROM JICA TO WASAC LTD

Procurement of the Materials and Equipment of Pipe and Fittings for Network Leakage Repair and Piping Work Tools for
Reduction of Intermittent Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening
Non-Revenue Water Control in Kigali City Network

7 |GS Nipple

Size : 1"

| Pressure; PN 16

Material:
13 Galvanized Steel 30
Usage Pipe Fitting

2,200

66,000

o0

GS bend

ol Gal
Type Elbow
Degree of Angle 90
Size: 1"

Pressure: PN 16 150
Inlet Thread Type Female
Outlet Thread Type Female

i Steel

2,200

330,000

9 [PPR socket (for PPR Pipe)

10 |Ball Valve

Material : POLYPROPYLENE/PPR
Usage : Pipe Fittings

Size: 1"

n

1 Pressure: PN 16 75
1801452

5,500

412,500

11 |Ball Valve

Inlet and Qutlet thread: Female
Size: (DN) 3/4"

Work pressure (PN) 16 bar 200
Material : brass

9,000

1,800,000

Inlet and Outlet thread: Female

Size: (DN) 1"

1 Work pressure (PN) 16 bar 100
Material : brass

11,000

1,100,000

Sub Total all taxes inclusive (RWF)

51,108,500

B. Piping Work Tools

1 |Drilling machine for water pipes

Type: Manual under pressure
drilling machine appropriate for
PVC pipe, polyethylene pipe,
Ductile iron and Steel galvanized
pipe.

Cutter Size:3/4", 1"

5 Accessories: 6
Tool box which contains necessary
parts

To be supplied one set of spare parts
of cutters of each diameter.
Recommended product : Hy-
Ram(Junior J1)

3,100,000

18,600,000

2 |Manual Pressure Testing Pump

Testing and pressure range: 0-30 bar
Tank capacity: not less than 10L

400,000

2,400,000

Sub Total all taxes inclusive (RWF)

21,000,000

TOTAL all taxes inclusive (RWF)

72,108,500

TOTAL all taxes inclusive (US Dollar)

72,837

Pref:;red by:

}
|MR. ITANGISHAKA VEDAST

ASSISTANT NRW PROJECT
WASAC / JICA

KA

MR. SHIGEO OTANI
CHIEF ADVISOR
JICA EXPERT TEAM
JAPAN

.
MR. METHODE'RUTAGUNGIRA
PROJECT DIRECTOR & DIRECTOR OF URBAN WATER
AND SEWARAGE SERVICES
WASAC LTD
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INSPECTION RECORD

-

P 1 of the Materials and Eq

Intermittent Water Supply 1o Snppnrl in Covid-19 Response within the Framewnrk of the Project for St

Control in Kigali City Network

of Pipe and Fittings for Network Leakage Repair and Piping Wnrk Touols for Reduction of

2 Nouw-R Water

[ No|

oy | Specification

[ niit

| Observations

A, Pipe and Fittings for Network Leakage Repair

PV sockel for repair e
joined with gaskel

Rubber Ring Conpling. Coupling F/F
Material: PVC or LUPVC

Comnective: Rubber Type EPDM
Standard: BR04422, 180 1432, GET 0602
Siee: 63aun

Prossure. PNIG

Flexible or Ripad: Flexible

Color: Black Grey, Blue

DHG3

75

cdwﬁﬁ

w

PPR Ganga Pipes

Matenizl: POLYPROPYLENE PR
Langth: 6 molers

Thickness: 2,023 Jimm

Siee: DNZA

| Prossure : PNIG

DN oo roei, while o prav

Application: Hot and cold water Supply System
STANDARD DINSITT/ROTR, 1SONIO1IS018001

Sl

=

PPR Gango Pipes

{Material: POLYPROPYLENEPPR
Length: 6 mclers

Thickness. 2.0-23 3nun

Stec: DNI"

Pressues - PN1G

DNI" Colors: groen, while ur gron

{Apphention. He and eald water Supply Systom
STANDARD DINSOTT/HOTS. ISOUG01ISO1MING

30

Siez: "

Pressure, PN 10

Matarsal: Giab asiaed Stecl
Uisage Pipe Filting

*

5 bend

Materal Galvanized Steel
Tape Elbow
Degree ol Angle %0

Sige: 1"

Pressure: PN 16

Inlel 'l‘lmml Type ﬁmiﬂn

PPR socket (for PR
Pipe)

=

\I:llurlil POLY I‘ROP’\'[ ENEPPR
Usnge : Pipe Fitiings
S 1"

Prossure
45

: PN 16

75

kel and Ouiled thread; Femole
Sarz: {LIN) 347

Work pressune (PN 16 bar

| Material ; bross

e

2

11 {Ball Valve

labet and Outlot theesul: Femule

i Shee: (DN) 1"
Work pressure {PN) 16 bar
Moterial - bross

{[¥1F]

[ MEMBERS | L
w £
T - daid f Bt —

UWo HBRE N1 Feleslesn %4:721”/ o &WW B

T »
[ =% NAMES FUNCTION fau) SIGNATURE

- Taat AN i
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NAMES FUNCTION [sicxatuRe
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INSPECTION RECORD

Procurement of the Materials and Equipment of Pipe and Fittings for Network Leakage Repair and Piping Work Tools for Reduction
of Intermittent Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening Non-Revenue
Water Control in Kigali City Network

Date: 17Jun-21
No Ttems | Photo Specification Quantity Observations
B. Piping Work Tools
Type: Manual under pressure drilling
hine appropriate for PVC pipe,
polyethylene pipe, Duetile iron and Steel
galvanized pipe.
Cutter Size:3/4", 1"
o Accessories:
Drilling Tool box which contains necessary parts 4
1 hine for To be supplied one set of spare parts of 6 well Recmved
water pipes culters of each diameter.
Testing and pressure range; 0-30 bar
Tank capacity: not less than 10L
Manual
2 |Pressure 6 Well Received
Testing Pump
| MEMBERS ]
WASAC TEAM
NAMES FUNCTION SIGNATURE
L
Uwo Bosspdi felecln ‘f“”q’“’“"f}' &'0“5"6" o
Srier o ¢

pobhgo J feate debeibion 5 preciure .
J %ﬁ&"f’b"w ‘;;Jf(f%z %%/

JICA TEAM

NAMES FUNCTION SIGNATURE

\ - e " - re _{_‘__., o 2 '52- o~ - e.__., - : P
JodesTe 1TANG|SHAEA s st WRA proje? féf.;m %
WASse - Tjca. '

Jhper OTAO! | TLCA Bipuel KESHL

[CTOR TEAM

NAMES FUNCTION SIGNATURE /
\led aste Unditeve Qﬁm& rol Mamgar




INSPECTION RECORD

Procurement of the Materials and Equipment of Pipe and Fittings for Network Leakage Repair and Piping
Work Tools for Reduction of Intermittent Water Supply to Support in Covid-19 Response within the
Framework of the Project for Strengthening Non-Revenue Water Control in Kigali City Network

Date:

17-Jun-21

No Items Photo

Specification Quatity

Observations

Ductile Iron
clamp saddles

Ductile Iron
clamp saddles

Ductile Iron
clamp saddles

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Stecl ISO898-1:1999
Size: DN110/ 3/4* 175
Pressure: PN16

Connection pipe: PVC, steel, HDPE, DI

welf
A’wsvcﬁ’

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel 1SO858-1:1999
Size: DN/ 3/4" 300
Pressure: PN16

Connection pipe. PVC, steel, HDPE, DI

Wel/

;éclzu'v-c.ﬁ( 3

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel ISO898-1:1999
Size: DN63/ 3/4" 500
Pressure: PN16

Connection pipe: PVC, steel, HDPE, DI

w‘r

ﬁ’i; L'&u‘feqﬁ/ .

MEMBERS |

NAMES

FUNCTION

SIGNATURE

(W gy REM L}(am
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freuce pegl  opecal

JICA TEAM
NAMES FUNCTION SIGNATURE
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NAMES FUNCTION SIGNATURE
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3 . EQUIPMENT AND MATERIALS OF
DISTRIBUTION AND SERVICE PIPE FOR
REPLACEMENT




DELIVERY NOTES OF MATERIALS FROM JICA TO WASAC LTD

Procurement of the Materials and Equipment of Distribution and Service Pipe for Replacement for Reduction of
Intermittent Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening

Non-Revenue Water Control in Kigali City Network

PN 16 (type DI)

Size: DN63/ 1' 1/2"
Pressure: PN16
C ion pipe: PVC, steel, HDPE, DI

Date: 28/6/2021
: ; Unit Price Price
No Items Photo UNIT Specification
P Ay | Rwr) (RWF)
A. Pipe and Fittings for Service Pipe Replacement
Size: DN5Omm
Pressure : PN16
1|HDPE pipes DN50 PN 16 kg (2 ANDARD : FEA00 I saconarics with SO 2,600 3,800 9,880,000
4427-2 requirements. 2
Supplied in rolls of 200m
Quantity: 200m roll x 13 rolls
Material: POLYPROPYLENE/PPR
Length: 6 meters
Thickness: 2.0-23.3mm
. v Size: DN3/4"
2|PPR (Ganga type) pipes 3/4" PN 16 Pog [ e e 250 11,500 2,875,000
Colors: green, white or gray
Application: Hot and cold water Supply System
STANDARD DIN8077/8078, 1SO%001,1SO14001
Material: POLYPROPYLENE/PPR
Length: 6 meters
Thickness: 2.0-23.3mm
3 Size: DN3/4"
3 2 X
PPR (Ganga type) pipes 1" PN 16 Pes Pressure : PN16 200 14,500 2,900,000
Colors: green, white or gray
Application: Hot and cold water Supply System
STANDARD DIN8077/8078, 1S09001,I1SO14001
Body Ductile Iron
Screwed clamp for pve 200* 3/4"
PN 16 (type DI) 180,000 720,000
) | 0O
2L \\va\/ 219
Screwed clamp for pve 200*1 1/2"
PN 16 (type DI} 185,000 555,000
,[ Qq WA ‘D\
oo
Screwed clamp for pve 110* 1"
PN 16 (type DI) 110,000 440,000
Screwed clamp for pve 75%1" PN
7 16 (type DI) 75,000 150,000
" |Rubber Seal Rubber EPDM i F=
S d cl fe 63* ™ Zi -1:
crewed clamp for pve 112 Pes Bolt & Nut Zinc Plated Steel ISO898-1:1999 5 70,000 350,000




Screwed clamp for pvc 63*1" PN
16 (type DI}

Screwed clamp for pve 50%1" PN
16 (type DI)

Screwed clamp for pve 50*3/4"
PN 16 (type DI)

Pes

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel ISO898-1:1999
Size: DN63/ 1"

Pressure: PN16

Connection pipe: PVC, steel, HDPE, DI

65,000

130,000

Body Dugtile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel ISO898-1:1999
Size: DN50/ 1"

Pressure: PN16

Connection pipe: PVC, steel, HDPE, DI

55,000

165,000

Pcs

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel 1ISO898-1:1999
Size: DN50/ 3/4"

Pressure: PN16

Connection pipe: PVC, steel, HDPE, DI

84

50,000

4,200,000

S

Nipple 1 1/2" galvanized PN 16

o}

Nipple 1 1/4” galvanized PN 16

~

Nipple 1" galvanized PN 16

L

Nipple 3/4" galvanized PN 16

Pes

Size: 1 1/2'

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

49,500

Pes

Size: 1 1/2

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

55,000

Pes

Size: 1"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

137

4,500

616,500

Pcs

Size : 3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

332

3,500

1,162,000

Compression adaptor for HDPE
DN50x1"1/2 PN16

Pes

Material : POLYPROPYLENE/PPR

Usage : Pipe fittings Male threaded on one side
and IPS compression on other side

Size : DN 50X 1"1/2

Pressure: PN 16

8,500

136,000

~1

Union 1" galvanized PN 16

8

Union 1 1/4" galvanized PN 16

=

Union 3/4" galvanized PN 16

Pes

Size: I'

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

103

4,500

463,500

Pes

Size: 1 1/2'

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

5.500

33,000

Pes

Size ; 3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

180

3,500

630,000

Ball valve 1 1/2" PN 16"

Ball valve 1" PN 16"

Ball valve 3/4" PN 16

Pcs

Inlet and Outlet thread: Female
Size: (DN) 1 1/2'

Work pressure (PN) 16 bar
Material : brass

16,000

112,000

Pcs

Inlet and Outlet thread: Female
Size: (DN) 1

Work pressure (PN) 16 bar
Material : brass

15,000

225,000

Pcs

Inlet and Outlet thread: Female
Size: (DN) 3/4"

Work pressure (PN) 16 bar
Material : brass

147

11,000

1,617,000

Galvanized Tee 1 1/2"

24

Galvanized Tee 1" PN 16

Inlet and Outlet thread: Female
Size: 1 1/2"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

6,500

19,500

Pcs

Inlet and Outlet thread: Female
Size: 1"

|Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

38

4,500

171,000




Galvanized Tee 3/4" PN 16

Pes

Inlet and Outlet thread: Female
Size : 3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

3,500

38,500

Galvanized elbow (90°) 1" PN 16

Galvanized elbow (90) 3/4" PN 16

Pes

Material: Galvanized Steel
Type Elbow

Degree of Angle 90

Size: 1"

Pressure: PN 16

Inlet Thread Type Female
Outlet Thread Type Female

4,000

24,000

Material: Galvanized Steel
Type Elbow

Degree of Angle 90

Size: 3/4"

Pressure: PN 16

Inlet Thread Type Female
Outlet Thread Type Female

159

556,500

Galvanized end cup female 1"

Pes

thread: Female

Size: 1"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

7,000

Galvanized Reduces 1*3/4"

Galvanized Reduces 40mm*1"

Galvanized Reduced 1 1/2" * 3/4"

Inlet and Outlet thread: Female
Size : 1*3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

37

9,000

Pes

Inlet and Outlet thread: Female
Size : 40mm*1"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

9,000

18,000

Inlet and Outlet thread: Female
Size: 1 1/2" * 3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

6,000

18,000

Compression End cup for HDPE
DN 50 mm PN16

Pecs

Material : POLYPROPYLENE/PPR

Usage : IPS ompression connected to outside
diameter of pipes

Size : DN 50

Pressure: PN 16

60,000

Galvanized Socket 1" PN 16

34

Galvanized Socket 3/4" PN 16

Pes

Inlet and Outlet thread: Female
Size: 1"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

214

5,000

1,070,000

Pes

Inlet and Outlet thread: Female
Size : 3/4"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

275

4,000

1,100,000

Teflon

Pecs

595

500

297,500

Sub Total all taxes inclusive (RWF)

31,212,500




B. Material and Equipment for Meter Replacement

Bulk Meter DN150 PN16

Type: Woltman turbine meter
(Horizontal turbine shaft: WPH)
= Diameter Nominal: DN150mm 1
Nominal Pressure: PN16
EEC Metrological class : B

Hermetically sealed register:IP68

1,650,000

1,630,000

Strainer DN150

Diameter Nominal: DN 150mm
P Nominal Pressure: PN16 1
Structure: Ductile Iron body, epoxy coating,

Flanged two sides,

500,000

500,000

Flange Adaptor DN 150

Diameter Nominal: DN150mm

Type: Big tolerance flange adapter

(That can feet to GP, PVC, DI, HDPE... of same
diameter),

Nominal Pressure: PN16

Dugctile Iron Body

Pes

200,000

400,000

Gasket DN 150

Pcs  |Plastic or caoutchouc, EPDM gasket 6

4,500

27,000

40

Bolt,Nut (M20, L=100)

Galvanized steel body, hexagonal head, entirely 42

P8 s (el threod] Vit washiee

too il

2,500

105,000

Sub Total all taxes inclusive (RWF)

2,682,000

TOTAL all taxes inclusive (RWF)

33,894,500

TOTAL all taxes inclusive (US Dollar)

34,000

PREPARED BY:

i

s
MR. ITANGISHAKA VEDASTE
ASSISTANT NRW PROJECT

WASAC/ JICA

Nl

MR. SHIGEO OTANI

CHIEF ADVISOR

JICA EXPERT TEAM

JAPAN

APPROUVED BY:

T

MR. METHODE RUTAGUNGIRA

PROJECT DIRECTOR & DIRECTOR OF URBAN WATER

AND SEWARAGE SERVICES

WASACLTD




INSPECTION RECORD

Procurement of the Materials and Equipment of Distribution and Service Pipe for Replacement for Reduction of Intermittent
Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening Non-Revenue Water
Control in Kigali City Network

Date: 10-Jun-21

No Items Photo UNIT Specification Quantity l?:c:: rﬂ:g " Comments

A. Pipe and Fittings for Service Pipe Replacement

Size: DN50mm

Pressure : PN16

STANDARD : PEL00 in accordance with 180
4427-2 requirements,

Supplied in rolls of 200m

Quantity: 200m roll x 13 rofls

-

HDPE pipes DN50 PN 16 2,600 2,600 RECEIVED

Material: POLYPROPYLENE/PPR
Length: 6 meters

Size: DN3/4"

2|PPR (Ganga type) pipes 3/4" PN 16 Pos  |Pressure : PN16 250 250 RECEIVED
Colors: green, white or gray

Application: Hot and cold water Supply System
STANDARD DIN8077/8078, 1SO9001,1S014001

Material: POLYPROPYLENE/PPR
Length: 6 meters

Size: DN1*

3|PPR (Ganga type) pipes 1" PN 16 Pes  |Pressure : PN16 200 200 RECEIVED
Colors: green, white or gray

Application: Hot and cold water Supply System
STANDARD DINS077/8078, 1509001,1S014001

Bady Ductile Iron

Rubber Seal Rubber EPDM

Screwed clamp for pvc 200+ 3/4° Bolt & Nut Zinc Plated Stecl 1S0898-1:1999
PN 16 (type DI) Pes fize: DN200/ 374" 4 % RECEIVED
Pressure: PN16

|Connection pipe: PVC, steel, HDPE, DI

Bady Ductile Iren

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel IS0898-1:1999
Size: DN200/ 1° 12 3 3 REGHIVES
Pressure: PN16

‘Connection pipe: PVC, steel, HDPE, DI

Screwed clamp for pve 200%1 112"
PN 16 (type DI)

Body Ductile Iran
Rubber Seal Rubber EPDM
Screwod clamp for pvc 110* 17 Bolt & Nut Zinc Plated Steel 1S0898-1:1999
6 :
PN 16 (type DI) Pes Isize: DN110/ 1" p 4 RECEIVED
Pressure; PN16
C ion pipe: PVC, steel, HDPE, DI

Body Ductile Iron
Rubber Seal Rubber EPDM

Screwed clamp for pvc 75*1" PN Bolt & Nut Zinc Plated Steel ISD898-1:1099
7 RECEIVE
16 (type DI) Pes ISize: DN75/ 1" 2 2 YED
Pressure: PN16
Connection pipe; PVC, steel, HDPE, DI
Body Ductile Iron
Rubber Seal Rubber EPDM

Screwed clamp for pve 63*1 1/2" Bolt & Nut Zinc Plated Steel 1ISO898-1; 1999
8 X

PN 16 (type DI) Pes N Siue: DN63/ 17 172 5 5 RGP
Pressure: PN16
Conncetion pipe: PVC, stecl, HDPE, DI




qfsm clamp for pve 63*1" PN

16 (type DI)

-
=

Screwed clamp for pve 50%1" PN
16 (type DI)

Screwed clamp for pve 50*3/4"
PN 16 (type DI)

Pcs

Body Ductile lron

Rubber Seal Rubber EPDM

Bolt & Nut Zinc Plated Steel SO898-1:1999
Size: DN6G3/ 1"

Pressure; PN16

Connection pipe: PVC, steel, HDPE, DI

RECEIVED

Pes

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zine Plated Steel 1SO898-1:1999
Sizc: DN50/ 1"

Pressure: PN16

Conneetion pipe: PVC, steel, HDPE, DI

RECEIVED

Body Ductile Iron

Rubber Seal Rubber EPDM

Bolt & Nut Zine Plated Steel ISO898-1:1999
Size: DNS0/ 3/4"

Pressure; PN16

Comnection pipe: PVC, steel, HDPE, DI

84

84

RECEIVED

Nipple 1 1/2" galvanized PN 16

Nipple 1 1/4" galvanized PN 16

Nipple 1" galvanized PN 16

[Nipple 3/4" galvanized PN 16

{Sizs: 1 172

Pressure: PN 16

Material; Galvanized Steel
Usage Pipe Fitting

RECEIVED

Pes

Size:11/2

|Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

10

10

RECEIVED

Pes

Size: I

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

137

137

RECEIVED

Size : 34"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

332

332

RECEIVED

Compression adaptor for HDPE
DN30x1"1/2 PN16

Material : POLYPROPYLENE/PPR

Usage : Pipe fittings Male threaded on one side
and IPS compression an other side

Size : DN 50X 1"1/2

Pressure: PN 16

16

16

RECEIVED

Union 1" galvanized PN 16

18{Union 1 1/4" galvanized PN 16

19]Union 3/4" galvanized PN 16

Size: 1

Pressure: PN 16

Material: Galvanized Steel
Usape Pipe Fitting

103

103

RECEIVED

Size: 1 172"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

RECEIVED

Pes

Size : 34"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

180

180

RECEIVED

20(Ball valve 1 1/2" PN 16

21{Ball valve 1"PN 16

Ball valve 3/4" PN 16'

- Pes

Inlet and Qutlet thread: Female
Size: (DN) 1 12

Work pressure (PN) 16 bar
Material : brass

RECEIVED

Pes

Inlet and Outlet thread: Female
Size: (DN 1"

Work pressure (PN) 16 bar
Material : brass

15

15

RECEIVED

Inlet and Outlet thread: Female
Size: (DN) 3/4"

'Work pressure (PN) 16 bar
Material : brass

147

147

RECEIVED

Galvanized Tee 1 1/2"

Galvanized Tee 1" PN 16

Inlet and Outlet thread: Female
Size: 1 1/2"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

RECEIVED

Pes

Inlet and Outlet thread: Female
Size: 1"

Pressure: PN 16

[Material: Galvanized Steel
Usage Pipe Fitting

38

38

RECEIVED

;7 QA7

A+




25

Galvanized Tee 3/4" PN 16

Inlet and Owilet thread: Female
Size ; 3/4"

| Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

11

11

RECEIVED

26

Galvanized elbow (90°) 1" PN 16

Galvanized elbow (907) 3/4" PN 16

Material: Galvanized Steel
Type Elbow

Degree of Angle 90

Sige: 1"

Pressure: PN 16

Inlet Thread Type Female
Qutlet Thread Type Female

RECEIVED

Material: Galvanized Steel
Type Elbow

Degree of Anple 90

Size: 3/4"

Pressure: PN 16

Inlet Thread Type Female
Outlet Thread Type Female

159

159

RECEIVED

Galvanized end cup female 1"

thread: Female

Size : 1"

Pressure; PN 16

Material: Galvanized Steel
Usage Pipe Fitting

RECEIVED

Galvanized Reduces 1%3/4”

30

Galvanized Reduces 40mm*1"

Galvanized Reduced 1 1/2" * 3/4"

Pes

Inlet and Outlet thread: Female
Size ; 1*374"

Pressure: PN 16

Material: Galvanized Steel

Usage Pipe Fitting

37

37

RECEIVED

Inlet and Outlet thread: Female

Size : 40mm*1"

|Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fitting

RECEIVED

Inlet and Outlet thread: Female
Size : 1 172" * 34"

Pressure: PN 16

Material: Galvanized Stecl
Usage Pipe Fitting

RECEIVED

DN 50 mm PN16

(Compression End eup for HDPE

Pcs

Usage : IPS omp

Material : POLYPROPYLENE/PPR

diameter of pipes
Size : DN 50
Pressure: PN 16

RECEIVED

Galvanized Socket 1" PN 16

34

Galvanized Socket 3/4" PN 16

Ty Pes

Inlet and Outlet thread: Female
Size: 1"

Pressure; PN 16

Material: Galvanized Steel
Usage Pipe Fitting

214

214

RECEIVED

Inlet and Outlet thread: Female
Size : 34"

Pressure: PN 16

Material: Galvanized Steel
Usage Pipe Fiiting

275

275

RECEIVED

Teflan

S |.

595

595

RECEIVED

7

j 7

2




[B. Material and Equipment for Meter Replacement
Type: Woltrnan turbine meter
(Hmn“hwm shaft: WPH, oi Recewved, tem will be
36/Bulk Meter DN150 PN16 Pes _gm:::::ﬁg;’m 1 0 e r:..a .c'a;l : t;lll_:lllil}filr
|EEC Metrological class : B contractor still waltmg the packag
Hermetically scaled register:IP68
Diameter Nominal; DN150mm
37|Strainer DN150 Pog [Nowinal f’:)‘m‘lmf e 1 1 RECEIVED
Flanged two sides, :
Diameter Nominal: DN150mm
Type: Big tolerance flange adapter
38 Flangs Adagtor DN 150 P“ gm‘fmw GP, PVC, DI, HDPE... of same 2 o) RECEIVED
Nominal Pressure: PN16
Dugctile Iron Bady
39|Gasket DN 150 o Pes |Plastic or caoutchous, EPDM gasket 6 6 RECEIVED
40|Bolt,Nut (M20, L=100) m Pes lfﬁﬁ:g;:m{ﬁm:wﬂ entirely 4 2 RECEIVED
MEMBERS OF INSPECTION RECORD Date: 10 June 2021
NAMES FUNCTION SIGNATURE
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SECOND INSPECTION RECORD

Procurement of the Materials and Equipment of Distribution and Service Pipe for Replacement for Reduction of
Intermittent Water Supply to Support in Covid-19 Response within the Framework of the Project for Strengthening Non-
Revenue Water Control in Kigali City Network

Date:

18-Jun-21

No| Items Photo UNIT

Specification

Quantity

Quantity
Receiveid

Comments

B. Material and Equipment for Meter Replacement

1{Bulk Meter DN150 PN16

Pcs

Type: Woltman turbine meter
(Horizontal turbine shaft: WPH)
Diameter Nominal: DNI50mm
Nominal Pressure. PN16

EEC Metrological class : B
Hermetically sealed register: IP68

RECEIVED

MEMBERS OF INSPECTION RECORD

WASAC Ltd

Date: 18 June 2021

NAMES
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PHOTOS OF MATERIALS
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4 . EQUIPMENT AND MATERIALS OF
FLOATS VALVES




DELIVERY NOTES OF MATERIALS FORM JICA TO WASAC LTD

Procurement of the Materials and Equipment of Float Valve for Reduction of Intermittent Water Supply to Support in
Covid-19 Response within the Framework of the Project for Strengthening Non-Revenue Water Control in Kigali City

Network
Date: 20/10/2021
6 i £ Unit Price Price
No Items Photo Unit Specification Qty (RWF) (RWF)
Flanged float valve DN50
1|including all accessories.{ Pcs 1 1,400,000 1,400,000
Bolts& Nuts, Gaskets)
IFIangeﬁ font valie DHSD Function: Automatically controls the rate of
2lincluding all accessories.( Pes |.... 7 " 2 2,300,000 4,600,000
filling, and will shut off when a predetermined
Bolts& Nuts, Gaskets) 3
water level is reached.
.Fiange_d Hou yalve DNlOO Type: an equilibrium, single seat upstream
3|including all accessories.( iy - Pcs prossure belanced float valve 2 3,200,000 6,400,000
Bults® Nt Geslots) ] Installation body pattern: angle pattern
Flanged float valve DN150 w !B Press PNTebars. :
4/including all accessories.( . Pes M "' bl sure drop (Dp) across the 1 5,200,000 5,200,000
Bolts& Nuts, Gaskets) o ,a kel PRAR). 20
Flanged float valve DN200 Jave m‘?r;thm.'l glbar i .
5lincluding all accessories.( Pcs ;:;(;Lf:-stecl;cfl’lloeal TOROCY. epoxy codting, 7 6,500,000 45,500,000
Bolts& Nuts, Gaskets)
Flanged float valve DN250
6including all accessories.( Pes 2 8,200,000 16,400,000
Bolts& Nuts, Gaskets)
Flanged gate valve DN50
8]including all accessories.( Pes 3 80,000 240,000
Bolts& Nuts, Gaskets)
Flanged gate valve DN80
9|including all accessories.( Pcs |Body :Ductile Iron 2 225,000 450,000
Bolts& Nuts, Gaskets) Rubber Seal Rubber EPDM
Flanged gate valve DN100 Bolt & Nut Zinc Plated Steel [S0898-1:1999
10(including all accessories.( Pes |Pressure: PN16 1 213,500 213,500
Bolts& Nuts, Gaskets) size: F4, stainless steel valve stem, Blue
Flanged gate valve DN200 Epoxy paint of 250, clamp ring and
11|including all accessories.( Pcs |rotating Whell 5 500,000 2,500,000
Bolts& Nuts, Gaskets)
Flanged gate valve DN300
12|including all accessories.( Pes 1 750,000 750,000
Bolts& Nuts, Gaskets)
Weld flange DN 200, PN 16 D) ﬁ\ O g & Body Duectile Iron
13|including all accessories.( b R CH B | pes [Bolt & Nut Zine Plated Steel [SO898-1:1999 4 150,500 602,000
Bolts& Nuts, Gaskets) 5} Q :_ﬁ ;‘/ i Pressure: PN16
Dismentling joint DN80 PN16 Size : 80mm
Pressure: PN 16
14 i) | ooy uctiic Iron 1 150,500 150,500

Studs & Nut Zinc Plated Steel ISO898-
1:1999
Rubber Seal Rubber EPDM

‘/ﬁd‘




Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN100 (Odrange 108-
128)including all accessories.(
Bolts& Nuts, Gaskets)

Lh

Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN200(OD range 198-
225) including all
accessories.( Bolts& Nuts,
Gaskets)

[=a]

Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN250(0D range 250-
280) including all
accessories. Bolts& Nuts,
Gaskets)

Pcs

Pcs

Pcs

Big tolerance flange adapter with EPDM
gasket and brass grip ring inside

(That can fit to GS, PVC, DI, HDPE... of same
diameter),

Pressure:PN16

Ductile [ron Body

Bolt & Nut Zinc Plated Steel 1S0898-1:1999
Rubber Seal Rubber EPDM

150,000

150,000

203,000

609,000

560,000

TOTAL all taxes inclusive (RWF)

85,725,000

TOTAL all taxes inclusive (US Dollar)

85,725

PREPARED BY:

g

MR. VEDASTE ITANGISHAKA

Assistant NRW Project

WASAC / JICA

e 62

MR. TSUTSUI NOBUYUKI

JICA EXPERT TEAM
JAPAN

APPROUVED BY

MR. METHODE RUTAGUNGIRA

PROJECT DIRECTOR & DIRECTOR OF URBAN WATER

AND SEWARAGE SERVICE




Tin:112334050
Tel: 0788504778

Email:vescowater@gmail.com

\

Delivery Note

VESCO WATER MATERIALS SUPPLY |

Customer Names: Kyowa ENGINEERING CONSULTANTS CO., LTD

Date of Delivery: Friday, 15/10/2021

i

=

e B, i

Flanged float valve DN50 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged float valve DN80 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged float valve DN100 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged float valve DN150 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged float valve DN200 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged float valve DN250 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged gate valve DN50 including all accessories.(
Bolts& Nuts, Gaskets)

Flanged gate valve DN80 including all accessories.(
Bolts& Nuts, Gaskets)

10

Flanged gate valve DN100 including all accessories.(
Bolts& Nuts, Gaskets)

11

Flanged gate valve DN200 including all accessories.(
Bolts& Nuts, Gaskeﬁs)

oy o




VESCO WATER MATERIALS SUPPLY

Tin:112334050
Tel: 0788504778

mail:vescowater@gmail.com

M

12

Flanged gate valve DN300 including all accessories.(
Bolts& Nuts, Gaskets)

13

Weld flange DN 200, PN 16 including all accessories.(
Bolts& Nuts, Gaskets)

14

Dismentling joint DN80 PN16

15

Large tolerance flange adaptor/ Coupling for Steel
Pipe DN100 (Odrange 108-128)including all
accessories.( Bolts& Nuts, Gaskets)

16

Large tolerance flange adaptor/ Coupling for Steel
Pipe DN200(OD range 198-225) including all
accessories.( Bolts& Nuts, Gaskets)

¥

Large tolerance flange adaptor/ Coupling for Steel
Pipe DN250(0D range 250-280) including all
accessories.( Bolts& Nuts, Gaskets)

Prepared By: VESCO

Received by : %M A
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INSPECTION RECORD

Procurement of the Materials and Equipment of Float Valve for Reduction of Intermittent Water Supply to Support
in Covid-19 Response within the Framework of the Project for Strengthening Non-Revenue Water Control in Kigali

City Network
Date: J57/ /o] 2.04,
No Items Photo Unit Specification Qty Qty Comments
Received
Flanged float valve DN50
1 |including all accessories.( Pcs 1 1 I&C&LE‘Q&/
Bolts& Nuts, Gaskets)
Flanged float valve DN80
2|including all accessories.( Pcs 2 .2 &@A"‘.{Uj
Bolts& Nuts, Gaskets) Function; Automatically controls the rate of
Flanged float valve DN100 filling, and will shut off when a predetermined
3|including all accessories.( i = Pes |water level is reached. 2 9 /% Cﬂ'):fz/
Bolts& Nuts, Gaskets) : glo il Type: an equilibrium, single seat upstream
Flanged float valve DN150 ‘B i pressure balanced float valve
4|including all accessories.( - AL & Pcs |Installation body pattern: angle pattern. 1 A Ezw’l'ec{
Bolts& Nuts, Gaskets) Pressure: PN16 bars
Flanged float valve DN200 Max. allowable pressure drop (Dp) across the
5|including all accessories.( Pes |valve: more than 8 bar 7 :[- ﬂgﬁgf,},f;/
Bolts& Nuts, Gaskets) Structure: Ductile Iron body, epoxy coating,
Flanged float valve DN250 stainless steel float
6|including all accessories.( Pes 2 y &wf.
Bolts& Nuts, Gaskets) 2‘ ‘.*Ct/{
Flanged float valve DN300
7|including all accessories.( Pcs 0 (& K— X
Bolts& Nuts, Gaskets)
Flanged gate valve DN50
8|including all accessories.( Pcs 3 3 Zﬂd
Bolts& Nuts, Gaskets) ""g’{
Flanged gate valve DN80 _
9lincluding all accessories.( Pcs |Body :Ductile Iron 2 ‘2, Eﬂﬁb\' - }
Bolts& Nuts, Gaskets) Rubber Seal Rubber EPDM Ayec

Bolt & Nut Zinc Plated Steel ISO898-1:1999

Pcs |Pressure: PN16 1 A IQQ@JV&S ‘f

size: F4, stainless steel valve stem, Blue

Flanged gate valve DN100
10}including all accessories.(
Bolts& Nuts, Gaskets)

Flanged gate valve DN200
including all accessories.(
Bolts& Nuts, Gaskets)

Epoxy paint of 250y, clamp ring and

P rotating Whell 5 L
& g s 5 Q&.ﬂefu@ﬁ,

—

Flanged gate valve DN300

12 including all accessories.( ] Pcs 1 A }eemr
vec
Bolts& Nuts, Gaskets)
Weld flange DN 200, PN 16 Y R Y Body Ductile Iron
13 including all accessories.( (P i‘ﬁ ah ;':;j ,-;5 Pes |Bolt & Nut Zinc Plated Steel [SO898-1:1999 4 4 %"M‘\/
Bolts& Nuts, Gaskets) 5" :—} i -/ . Pressure: PN16

Dismentling joint DN80 PN16 Size : 80mm

Pressure: PN 16
Body Ductile Iron 1 /l ’Z "
Studs & Nut Zinc Plated Steel ISO898- / U(’f/
1:1999

Rubber Seal Rubber EPDM

Pcs




Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN100 (Odrange 108-
128)including all accessories.(
Bolts& Nuts, Gaskets)

Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN200(OD range 198-
225) including all
accessories.( Bolts& Nuts,
Gaskets)

Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN250(0D range 250-
280) including all
accessories.( Bolts& Nuts,
Gaskets)

1

-3

Large tolerance flange
adaptor/ Coupling for Steel
Pipe DN300 (OD range 315-

Pes

Pcs

Pcs

A Eﬁﬁ&g'er/

Big tolerance flange adapter with EPDM
gasket and brass grip ring inside

(That can fit to GS, PVC, DI, HDPE... of same
diameter),

Pressure:PN16

Ductile Iron Body

Bolt & Nut Zinc Plated Steel 1S0898-1:1999
Rubber Seal Rubber EPDM

,2, }a' cen :‘-66/

18 326)including all accessories.( B o X"'—"" ?(
Bolts& Nuts, Gaskets)
MEMBERS OF INSPECTION
WASAC LTD
NAMES FUNCTION
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Member of CISQ Federation

CERTIFIED MANAGEMENT SYSTEM
IS0 9001

Test certificate

Customer VESCO WATER MATERIAL SUPPLY

118568.0002

Purchase order no. MAIL
Manutfacturer's order confirmation no. 1.368 Dated 15/06/2021
Manufacturer's trade mark

Product VALV. GALL. MOD. ATHENA DN350 PN16

Quantity N, 1,0000

Sertal no.

Tests

Salsomaggiore T., 17/08/2021 /"'*%R ﬂgﬁfr L.

Qu'illly control
manager



Member of CISQ Federation

r — =

150 9007
Test certificate
Customer VESCO WATER MATERIAL SUPPLY
Shell strength 1,5PN  Test reference EN 1074-1
( test fluid: water )
Seat tightness 1.1 PN Test reference EN 1074-1
( test fluid: water )
Final examination; Visual and dimensional check
Tests result without objection
Purchase order no. MAIL
Manufacturcr's order confirmation no. 1.368 Dated 15/06/2021
Manufacturer's trade mark
i - : A srl
Salsomaggiorc T., 17/08/2021 ..r\::_%ﬁ(\ XN
— /,

Quality control
manager

RIRG

CERTIFIED MANAGEMENT SYSTEM



CERTIFIED MANAGEMENT SYSTEM

IS0 8001

Test certificate

Customer VESCO WATER MATERIAL SUPPLY

Product VALV. GALL. MOD. ATHENA N80 PN16

Quantity N. 2.0000

Serial no.

Tests

Shell strength 1,5 PN Test reference EN 1074-1
( test fluid: water )

Seat tightness 1, PN Test reference EN 1074-1
( test fluid: water )

Final examination; Visual and dimensional check

Tests result without objection

Salsomaggiore T. 17/08/2021 — g s '/J'
> ’ R < LS
C Fj;% A SRSy

Quality control
manager




CERTIFIED MANAGEMENT SYSTEM

1$0 9001
Test certificate
Customer VESCO WATER MATERIAL SUPPLY
Purchase order no. MAIL
Manufacturer's order confirmation no. 1.368 Dated 15/06/2021
Manufacturer's trade mark
Product VALV. GALL. MOD. ATHENA DN100 PN16
Quantity N. 2.0000
Serial no.
Tests
EEETET .. . MIORPOSE | . o s o TE L SEE s.r.L
Salsomaggiore T., 17/08/2021 _ (*%E;";p y e
—
Quality control

manager
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CERTIFIED MANAGEMENT SYSTEM

1S0 8001
Test certificate
Customer VESCO WATER MATERIAL SUPPLY
Shell strength 15PN Testreference EN 1074-1
( test fluid: water )
Seat tightness I,I PN Test reference EN 1074-1
( test fluid: water )
Final examination; Visual and dimensional check
Tests result without objection
Purchase order no. MAIL
Manufacturer's order confinmation no. 1.368 Dated 15/06/2021
Manufacturer's trade mark
Salsomaggiore T., 17/08/2021 P ﬁ )Agvﬁ,:::‘-"
¢ AN 4

Quality control
manager



Member of CISQ Federstion

RIRS

CERTIFIED MANAGEMENT SYSTEM
1850 9001

Test certificate

Customer VESCO WATER MATERIAL SUPPLY

Product VALV. GALL. MOD. ATHENA DNI150 PN16

Quantity N. 1.0000

Serial no.

Tests

Shell strength 1L,5PN  Test reference EN 1074-1
( test {luid: water )

Scat tightness LIPN  Testreference EN 1074-1
( test fluid: water )

Final examination; Visual and dimensionat check

Tests result without objection

10T A 5-"'-_"-
Salsomaggiore T, 17/08/2021 (Zﬁ E X2 ey

Quality control
manager



Test certificate

Customer VESCO WATER MATERIAL SUPPLY

118568.0006

Purchase order no. MAIL

Manufacwrer's order confirmation no. 1.368 Dated

Manufacturer's trade mark

Product VALV. GALL. MOD. ATHENA DN200 PN16

Quantity N, 7.0000

Serial no.

Tests

15/06/2021

Mamber of CISQ Federation

CERTIFIED MANAGEMENT SYSTEM
150 80M

Salsomaggiore T., 17/08/2021

"E:"_ - : E —‘gul%}??‘_{,‘;‘-

Quality control
manager
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Member of Ci8Q Federation

RI{RE

|
CERTIFIED MANAGEMENT SYSTEM

IS0 9001
Test certificate
Customer VESCO WATER MATERIAL SUPPLY
Shell strength 1,5PN  Testreference EN 1074-1
( test fluid: water )
Seat tightness 1.1 PN Test reference EN 1074-1
( test tluid: water )
Final examination; Visual and dimensional check
Tests result without objection
Purchase order no. MAIL
Manufacturer's order confirmation no. 1.368 Dated 15/06/2021
Manufacturer's trade mark
] A s.r.l.
o -
Salsomaggiore T., 17/08/2021 . E—%EJ\ oyl
=

Quality control
manager



Momber of CI5Q Federation

RAG

GERTIFIED MANAGEMENT SYSTEM
IS0 3001

Test certificate

Customer VESCO WATER MATERIAL SUPPLY

Product VALV. GALL. MOD. ATHENA DN250 PN16

Quantity N. 2,0000

Serial no.

Tests

Shell strength 1,5PN  Testreference EN 1074-1
( test fluid: water )

Seat tightness LIPN  Testreference EN 1074-1
( test fluid: water )

Final examination; Visual and dimensional check

Tests result without objection

S 22 ey

Quality control
manager
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Equilibrium ball float valve
with balanced single seat - Mod. ATHENA

The ATHENA is a single seat upstream pressure balanced equilibrium ball float valve, which automatically
controls the constant level of a tank or reservoir, regardless of upstream pressure variations, and shuts off
when the maximum level is reached. Thanks to its exclusive technology ATHENA brings the concept of
reliability and performance to the highest standards.

Technical features and benefits

® Body in ductile cast iron with three ways, allowing the installation both with an angle or a globe pattern,
containing an interchangeable sealing seat and piston in stainless steel and a guiding bush in bronze.

® Mobile block composed of the main shaft, obturator, gasket retainer and piston featuring a unique
self-cleaning technology (pat. pending) to reduce the accumulation of dirt and maintenance operations.

® The lever mechanism, in zinc-plated or stainless steel, is obtained from a double rod (single rod for DN
40/50/65) which, by means of pivots, puts the shaft in communication with the float which imparts the
movement allowing the opening or closing of the valve.

® A large float in stainless steel AISI 304/316 is connected to the lever mechanism by means of a stainless
steel pipe, onto which it exerts a vertical force.

® The valves modulates and throttle the inflow proportionally to the consumption, accuracy and perfect
water-tightness is guaranteed also with low pressure values.

® Thanks to the upstream pressure balanced seat the movement of the obturator and valve performance
is not affected by upstream pressure fluctuations, transient and unwanted surges are therefore avoided.

Applications

® Water distribution systems.

m Fire protection storage tanks.

E [rrigation systems.

= Whenever the constant level regulation and control function is required.



Operating principle - Angle pattern installation

Athena ball float valve is the best solution for a constant maximum level control balancing the inflow and
outflow demand. Driven by a large float in stainless steel the valve closes drip-tight at the maximum level,
and modulates to maintain it as soon as it drops due to consumptions.

Closed valve Opened valve

When water level reaches the maximum operating point  As the reservoir level drops the vaive opens proportion-
levers are perfectly horizontally aligned and the valve  ally through the levers, receiving a downward force from
closes thanks to the upward force exerted by the float. the float, to increase the filling rate.

Globe pattern installation

The three ways body of Athena allows both the installations an angle and globe pattern, simply by placing
the blank flange to the desired outlet. The lever mechanism is normally aligned with the valve axis. It is
possible to rotate it on site, with an angle of 45907, to fit the installation requirements.

Optional

can be used as an anti-freezing device, simply by replacing the tap with a drainage ball valve
discharging directly into the tank.

During the winter season, when the temperature drops consistently, the partial opening of the
drainage port will create a flow circulation avoiding frost and possible damages related to it.

E|= ® Anti freezing device. On request the valve is provided with a 3/8”G threaded outlet, which




Technical data

Installation

B Make sure that the supply pipe has the flanges
drilled according tc the requested PN and that
ATHENA is installed horizontally, properly fixed
and sustained.

m Gate valves and fiiters have to be installed to
allow for maintenance operations, and to
prevent dirt from reaching the internal compo-
nents ot the valve.

= Position the valve in a place which is easy to
reach and wide enough for maintenance and
control purposes.

m Observe the overflow level and make sure that
the outlet flange remains always above it, this is
to avoid back-flow.

® In case of excessive Ap, to avoid cavitation
and possible damages to the valve, a direct
acting pressure reducing valve CSA VRCD
series should be installed.

Working conditions Standard

Fluid: treated water. Certified and tested in compliance with EN-1074/5.
Maximum temperature: 70°C. Flanges according to EN 1092/2.

Maximum pressure: 16 bar; contact CSA for higher values. Epoxy painting applied through fluidized bed technology blue

RAL 5006. Variations on flanges and painting on request.

DN f - [ ~ | Head loss coefficient for angle pattern
40 | 50 | 65 | 80 | 100 | 125 | 150 | 200 | 250 | 300 | - ; ;
mm s | Kv coefficient representing the flow rate flowing

| Ky | , ' [ = J through the valve fully open, and producing a
| (mihybar 21,6 21,6546,8 68,4i 108 | 155 | 245 I 360 k 648 1()08i head loss of 1 bar.

L S R | | | | e | | L] ==t}

[ bN 0 e T s | Head loss coefficient for globe pattern

4 50 | 65 | 80 00 | 125 | 150 | 200 | 250 | 300 e 4 )
mm g ! Kv coefficient representing the flow rate flowing

Kv | , 3 | - | through the valve fully open, and producing a
(myioar | 184 18:4/39,6 594 90 133 | 209 313 576 LBM S A e ol vt

Weights and dimensions

DN AgB 0] D L H R h E | Wit

mm | mm | mm | mm | mm|mm| mm|mm|mm| mm| Kg
| | i)

40 230‘82,5 183 | 165 | 600 | @220 145 | 525 | 21

50 | 230 | 825|183 | 165 | 600 | @220 145 | 525 | 21

65 | 290 | 92,5 197 | 185 ' 60O @220 205 | 525 | 26

80 | 310 | 100 | 230 | 200 | 830 | 200 T 300 | 250 [ 600 | 33
100 | 350 | 125 ' 250 220 830 180 | 400 | 220 | 600 41
125 | 400 | 125 | 250 | 250 | 830 180 | 400 | 221 ; 600 | 49

150 | 480 | 162 | 371 | 285 (1000| 250 | 400 | 400 | 540 | 79

200 | 600 | 183 | 420 | 340 51000 250 | 400 | 300 | 540 | 118
1250 | 730 | 273 | 540 | 405 [1220| 300 | 500 510 | 945 @ 215

— 1

| 300 | 850 | 300 | 620 | 460 [1400] 400 | 500 | 615 |1042| 250

All values are approximate, consult CSA service for more details.



Technical details

N. Component

Standard material

() 21)

\\%__/

Athena DN 40/50-65

@ @ —
| ~(29

Optional

1 | Body | ductile cast iron GJS 450-10
2 ICan painted steel
3 | Guiding bushing bronze CuSn5Zn5Pb5 (painted steel for DN 250-300) | stainless s. AISI 304/316
4 | O-ring NBR ¥ EPDM/Viton
5 | Lip gasket | NBR s EPDM/Viton
6 | Seat | stainless steel AISI 304 | stainless steel AIS| 316
7 | O-ring NBR EPDM/Viton
8 | Guiding shaft | stainless steel AISI 303 stainless steel AISI 316
9 | Blocking nut stainless steel AIS| 304 stainless steel AlSI 316
10 | Piston stainless steel AIST 303 " stainless steel AISI 316
11 | Guiding ring PTFE
12 | Counter-seat stainless s. AISI 303 (painted steel for DN 250-300) | stainless s. AISI| 304/316
13 | Plane gasket NBR i polyurethane
14 | Obturator stainless s. AiS| 303 (AIS| 304 for DN 200-250-300) stainless steel AlSI 316
| 15 | Tightening nut stainless steel AIS| 303 stainless steel AISI 316
| 16 | Nuts (or screws) and washers stainless steel AlSI 304 stainless steel AIS| 316
17 | Upper coupling zinc-plated steel stainless s. AlSI| 304/316
18 | Lower coupling zinc-plated steel stainless s. AlSI 304/316
19 | Pivots stainless steel AlS] 303 stainless steel AlS| 316 |
20 | Blocking nut stainless steel AIS| 304 B stainless steel AlSI 316j
21 | Shaft pivot zinc-plated steel stainless s. AIS| 304/316
22 | Upper lever zinc-plated steel stainless s. AISI 304/316 |
23 | Lower lever (from DN 80) zinc-plated steel stainless s. AISI 304/316
24 | Fioat coupling (from DN 80) zinc-plated steel stainless s. AIS| 304/316
25 | Float rod stainless steel AlS| 304 stainless steel AIS| 316
26 | Float stainless steel AISI 304 1P stainless steel AIS| 316
27 | Plug (screw from DN 150 to 300) stainless steel AlSI 304 stainless steel AlIS| 316
28 | Elastic pin (from DN 80) ; stainless steel AISI 304 2
29 | Screw | stainless steel AIS| 304 stainless steel AlSI 316
| 30 | Studs {from DN 150 to 300) | stainless steel AlSI 304 i | stainless steel AlS] 316

The list of materials and components is subject to changes without notice.



CSA

Spare parts breakdown

Lo ks Upper lever in zinc-plated or stainless steel
e ¥ P —— - Lower lever in zinc-plated or stainless steel

Screw in stainless steel  _—em .
Float coupling in zinc-plated or stainless steel .

%
= Uy, % . Y
> Upper coupling in zinc-plated or stainless steel
Y
R T Pivots with mechanical pins in stainless steel
ol Shatt pivot in zinc-plated or stainless steel

@

: Float rod in stainless steel
Lower coupling in zinc-plated or stainless steel
Blocking nut in stainless steel
Nuts in stainless steel (screws up to DN 125)

- - Washers in stainless steel
Cap in painted steel
Blocking nut in stainless steel
_Guiding ring in PTFE

Piston in stainless steel

Elastic pin in stainless steel

-
Guiding bush in bronze, painted or stainless steel
e

Lip gasket in NBR, EPDM or Viton

O-ring in NBR., EPDM or Viton

Seat in stainless steel

> O-ring in NBR, EPDM or Viton
) O-ring in NBR, EPDM or Viton

Float in stainless steel
Guiding shaft in stainless steel

Nut in stainless steel =

O-ring in NBR, EPDM or Viton
- . Counter-seat in stainless steel or painted steel
- B Plane gasket in NBR or polyurethane

) Obturator in stainless steel

Tightening nut in stainless steel

Studs in stainless steel (from DN 150)

Bady in ductile cast iron




Kv to valve opening chart

The following chart shows the opening percentage of Athena valves versus the Kv.
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Recommended flow rate

80

The following chart shows the recommended flow rate for the proper sizing of Athena valves.

Athena - angle pattern

90

100

Ky (%}

40/50

DN (mm) 65 | 80 100 125 150 200 250 300
Flow rate min. (i/s) 0,3 05 | 08 1,2 1,9 2,7 48 7,4 11
| Flow rate max. (Us) 6.4 10 | 16 25 40 58 | 103 | 11 | 20
Emergency (I/s) 78 13 | e | 77:731_7 49 70 1§ 196 282
Athena - globe pattern
DN (mm) 40/50 65 | 80 100 125 150 200 250 300
Flow rate min. (I/s) 04 0,7 i1 1,6 25 36 6,3 9,9 15
Flow rate max. (/s} 51 8,6 13 20 31 45 81 127 183
Emergency (I/s) 64 | 10 | 16 25 40 58 103 161 233
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Velocity chart to opening - Angle pattern

The following chart shows the maximum recommended velocity, versus opening percentage, to avoid cavitation.
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Velocity chart to opening - Globe pattern

The following chart shows the maximum recommended velocity, versus opening percentage, to avoid cavitation.

-
<
<
1
|

80

- _ /

Percentage valve opening (3o)
w
=]
T T
|

80 ! - ‘ : £
| i |
sl IS i
| / |
40 — ‘ -
| 7 SEEE| ER

a0 = = /

20; - —
{;_ /
10} /
T il | 4 | 1 ; i
0 05 % 15 2 25 3 35 4

v (ms)



5. PHOTOCOPY MACHINE




omputer

CLIENT IDENTIFICATION

Names: |Cn| OWA  SHUEN EEMNG
OAddress: Q@WQQL-‘TW Co- Ld-d

ALPHA COMPUTER LTD
AT/AU DIO/VISUAL SUPPLY & SERVICES

TIN/VAT No. 100480628
Tél.: 0788304366 / 0788523788 |

E- ma;l..sales@alpha_computerltd com
www.alphacomputerltd.com

PROFORMA INVOICE N: ~ 3247 /%

QUOTATION

TECHNICAL SPECIFICATONS -

NOTICE'

Payment : .







tesgr AUNNIP

asgaw




Attachment 5: Cost-Benefit Analysis



Cost-benefit Analysis of NRW Reduction Measures of Pilot Project

The cost-benefit analysis to evaluate the outcome of the NRW reduction measures which were

implemented in the pilot projects of Kadbogo and Ruyenzi were conducted. The result is as shown below.

1.

Used Data
Application periods of the data used for cost-benefit analysis are as the table shown below.

Table 1 Period of the Cost-benefit Analysis of the Pilot Project

Pilot Area Baseline NRW Reduction Activity Effect Evaluation Period of
Implementation Period NRW Reduction Activity
1s* Year 2™ Year

Kadobogo Jun, July 2017 Apr. 2018~Mar. 2019 Apr. 2019~Mar. 2020

Ruyenzi Mar. Apr. 2018 Oct. 2018~ Sept. 201 Oct. 2019~Mar. 202

2.

Monthly change in volume of Distribution, Billing and NRW

By using the actual data of distribution, billing and NRW of the Pilot areas, NRW rate was calculated.

Monthly change of these values are shown as in the table below.

NRW Baseline ;0o

Kadobogo NRW
30,000 100%
Leakage Repair
Mar-Jun, Aug 90%
25,000 Water Distribution
Shortage PRV.PM2,3 Oct 20%
PRV.PM1 Sept
Pipe Replacement PM1,
i Feb 70%
20,000

]
M ]

15,000 50%

% 40%
37.3%
10,000 342% 3 3316%
288 %89088% N NF get20% 0%
268% W 278% 5 S B ]
%2585 N % %
IR2R2 %
. 20%
5,000 1887 Ny 18R % 6
13.1%
TIEl L ﬂ
2 :
0 0%

Jun Jul Aug Sep Oct Nov DecHJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Demﬂ]an Feb Mar Apr MayJune July AugSept Oct Nov DecHJan Feb Mar
2017 2018 2019 2020

= |nput Volume (m3/M)  mmmm Billed Water (m3/M) s NRW(m3/M)  ====NRW ratio (%)

Fig.1 Monthly change of NRW volume in Kadobogo

Kadobogo NRW Rate

Item 2017 2018 2019 2020
Jun Jul Aug | Sep | Oct | Nov | Dec [ Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan Feb | Mar | Apr | May | June | July | Aug | Sept [ Oct | Nov | Dec [ Jan Feb | Mar
Input Volume (m3/M) | 19,054 20,389| 21,279| 19,466| 16,350| 17,366 18,609| 22,694| 21,677 19,439 22,328| 21,373 22,445 22,862 23,138| 20,913 21,358| 18,991| 18,000/ 18,800| 16,408| 16,120 16,059| 15,712| 19,227 19,404| 19,885| 18,956 18,012 17,633| 17,843| 18,456( 17,911| 16,561
Billed Water (m3/M) | 11,345 13,412| 17,374| 14,246| 13,397 12,959| 13,908| 14,765 13,351| 11,579 13,499| 12,822| 15,340| 15,175/ 16,541| 16,595| 15,496 14,792| 14,000 16,816| 14,367 13,834| 12,939| 12,986| 13,492| 13,880( 14,221| 14,877/ 13,736| 11,265| 13,342 14,100| 13,143 14,388|
NRW/(m3/M) 7,709| 6,977| 3,905| 5,220 2,953| 4,407| 4,701| 7,929 8,326( 7,860| 8,829| 8,551 7,105/ 7,687| 6,597 4,318 5862 4,199 4,000| 1,984 2,041 2,286| 3,120 2,726 5,735 5524 5,664| 4,079 4,276| 6,368| 4,501 4,356 4,768| 2,173
NRW ratio (%) 40.5%) 34.2%| 18.4%| 26.8%| 18.1%| 25.4%| 25.3%| 34.9%| 38.4%| 40.4%| 39.5%| 40.0%| 31.7%| 33.6%| 28.5%| 20.6%| 27.4%| 22.1%| 22.2%| 10.6%| 12.4%| 14.2%| 19.4%| 17.3%| 29.8%| 28.5%| 28.5%| 21.5%| 23.7%| 36.1%| 25.2%| 23.6%| 26.6%| 13.1%
POC 1,308 1,312 | 1,330| 1,335 1,335 | 1,338 | 1,343 1,351| 1,358 | 1,302 | 1,306 | 1,306 | 1,307 | 1,307 | 1,322| 1,325 | 1,326 | 1,326 | 1,326 | 1,353 | 1,355 | 1,358 | 1,359 [ 1,360 | 1,363 [ 1,363 | 1,366 | 1,422 | 1,422| 1,422 1,422| 1,429 1,429 1,429




70,000 Ruyenzi NRW r 100.0%
Leakage Repair
PRV, 23 Jul, Aug s r 90.0%
60,000 Transmission Line AdjustmentNov.  Leakage Repair etting Aug
Damaged Mar. 63mm Valve Setting | 50.0%
0%
J, Oct3
NRW Baselipe
50,000 68.4% L 70.0%
Aol NN
615% / 620% 5
59,8% ] ] /5 2 2955 60,0%
40,000 e ‘ 6% | o, AS30% N sTa% S k5% / =%
Aso | 5315% .0% 517%
29.0% - 50.0%
30,000
- 40.0%
20,000 [ 300%
or R e - 20.0%
1iNR 5
10,000
- 10.0%
s
I
0 - 0.0%
m3/M |Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec uan Feb Mar Apr MayJune July Aug Sept Oct Nov Dec ”an Feb Mar
2018 2019 2020
mmmm nput Volume (m3/M) ~ mmmm Billed Water (m3/M) ~ mmmmm NRW (m3/M) === NRW ratio (%)
Fig.2 Monthly change of NRW volume in Ruyenzi
Ruyenzi NRW
't 2018 2019 2020
em
Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep Oct | Nov | Dec | Jan Feb | Mar | Apr | May | June | July | Aug | Sept | Oct [ Nov | Dec | Jan Feb | Mar
Input Volume (m3/M) | 55,992| 53,704| 54,812 63,327| 50,826| 37,437 40,226| 47,153| 47,161 51,242| 48,539 47,923| 49,026 47,189 38,875| 49,156| 43,285| 42,917| 48,084 51,863| 51,135 47,168 46,755| 50,999| 48,312 50,589 48,916}
Billed Water (m3/M) | 21,574| 17,441| 19,486| 17,540 14,753| 17,520 20,910 23,820 20,543| 20,588| 16,427| 20,304| 23,271| 21,055 18,094| 20,662 19,722| 18,264| 24,518| 24,397 22,571| 20,030 19,306| 19,392| 23,326 20,651 20,283
NRW (m3/M) 34,418| 36,263| 35,326| 45,787| 36,073| 19,917| 19,316 23,333 26,618 30,654| 32,112| 27,619| 25,755| 26,134| 20,781| 28,494 23,563| 24,653| 23,566| 27,466| 28,564| 27,138| 27,449| 31,607| 24,986 29,938 28,633
NRW ratio (%) 61.5%| 67.5%| 64.4%| 72.3%| 71.0%| S53.2%| 48.0%| 49.5%| 56.4%| 59.8%| 66.2%| 57.6%| 52.5%| 55.4%| 53.5%| 58.0%| 54.4%| 57.4%| 49.0%| 53.0%| 55.9%| S57.5%| 58.7%| 62.0%| 51.7%| 59.2%| 58.5%)
poC 1,459 1,514| 1,572| 1,575 1,581 1,585| 1,590| 1,598 1,618| 1,616| 1,623| 1,629 1,664| 1,674 1,675 1,715 1,739| 1,743| 1,748 1,799| 1,847| 1,847 1,892 1,894| 1,902| 1,902| 1,910

3. Analysis of Distribution, Billing and NRW volume

The result of the analysis to know the tendency of monthly change of distribution, billing and NRW

by using the data for three years (36 months) from July, 2017 in Kigali city (total 6 branches) shows as

follows.

In the monthly change of distribution and billing, there is a tendency to increases in the dry season

(from December to February, from June to September) and to decrease in the rainy season (from March

to May, from October to November). Variation amount of these are about within £15% to the mean

amount. NRW has some time lag to these, and variation amount is about within £30% to the mean.

Distribution volume of 2017/18 had less quantity as shown in Fig. 4, and there were only 87% against

to 2019/20. Particularly, there was few during from September to November of 2017. The amount of the

volume 2018/19 was almost the same as that of 2019/20. It was 97% of 2019/20.
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The result of the analysis on correlation of distribution, billing and NRW is as shown in figure 5.

As for the coefficient of determination (R?) indicating the correlative degree, in the case between

distribution and NRW R? is 0.55, in the case between distribution and billing R? is 0.44. It may be said

that there is slightly strong correlation in both of them, but there is stronger correlation between

distribution and NRW. From this, it is thought that the distribution more often becomes the NRW

(leakage) than it is used for billing
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Fig. 5 Correlation Chart

Table 2 Actual Data of Distribution, Billing and NRW
NRW Data in Kigali City (2017/18, 2018/19, 2019/20)

No Month | Water Supply Billed NRW NRW Rate Base Month
m3/M m3/M m3/M %| 2018 Aug | 2018 Oct
Kadobogo | Ruyenzi

1 Jul-17 2,358,680 | 1,510,843 847,837 35.9% 0.93 0.92
2 Aug-17 2,376,386 1,600,843 775,543 32.6% 0.94 0.93
3 Sep-17 2,195,068 | 1,473,615 969,269 44.2% 0.86 0.86
4 Oct-17 2,079,164 1,403,414 675,750 32.5% 0.82 0.81
5 Nov-17 2,178,763 | 1,340,409 838,354 38.5% 0.86 0.85
6 Dec-17 2,284,467 ( 1,302,878 981,589 43.0% 0.90 0.89
7 Jan-18 2,311,169 | 1,532,376 778,793 33.7% 0.91 0.90
8 Feb-18 2,060,830 | 1,374,943 685,887 33.3% 0.81 0.80
9 Mar-18 2,291,706 1,367,840 923,866 40.3% 0.90 0.89
10 Apr-18 2,161,958 | 1,391,955 770,003 35.6% 0.85 0.84
11 May-18 2,231,670 1,385,750 845,920 37.9% 0.88 0.87
12 Jun-18 2,341,374 1,418,975 922,399 39.4% 0.92 0.91
1 Jul-18 2,609,608 [ 1,625,699 983,909 37.7% 1.03 1.02
2 Aug-18 2,538,594 | 1,729,371 809,223 31.9% 1.00 0.99
3 Sep-18 2,555,684 1,586,416 969,269 37.9% 1.01 1.00
4 Oct-18 2,565,587 1,600,730 964,857 37.6% 1.01 1.00
5 Nov-18 2,485,742 | 1,562,443 923,299 37.1% 0.98 0.97
6 Dec-18 2,615,148 1,564,529 950,619 37.8% 0.99 0.98
7 Jan-19 2,502,266 | 1,626,131 876,135 35.0% 0.99 0.98
8 Feb-19 2,316,598 | 1,596,598 | 720,000 31.1% 0.91 0.90
9 Mar-19 2,449,216 | 1,515,130 934,086 38.1% 0.96 0.95
10 Apr-19 2,443,376 1,573,394 869,982 35.6% 0.96 0.95
11 May-19 2,565,468 | 1,474,321 | 1,091,147 42.5% 1.01 1.00
12 Jun-19 2,540,638 1,521,733 | 1,018,905 40.1% 1.00 0.99
1 Jul-19 2,811,212 1,689,917 | 1,121,295 39.9% 1.11 1.10
2 Aug-19 2,806,071 1,704,621 | 1,101,450 39.3% 1.11 1.09
3 Sep-19 2,613,517 1,669,415 844,102 33.6% 0.99 0.98
4 Oct-19 2,475,008 | 1,544,615 930,393 37.6% 0.97 0.96
5 Nov-19 2,684,878 1,517,622 | 1,067,356 41.3% 1.02 1.01
6 Dec-19 2,515,026 | 1,486,404 | 1,028,622 40.9% 0.99 0.98
7 Jan-20 2,684,663 1,575,257 | 1,109,406 41.3% 1.06 1.05
8 Feb-20 2,452,569 | 1,515,954 936,615 38.2% 0.97 0.96
9 Mar-20 2,646,035 1,434,066 | 1,211,969 45.8% 1.04 1.03
10 Apr-20 2,474,498 | 1,350,338 | 1,124,160 45.4% 0.97 0.96
11 May-20 2,468,747 | 1,386,123 | 1,082,624 43.9% 0.97 0.96
12 Jun-20 2,685,776 | 1,634,374 951,402 36.8% 1.02 1.01

Average 2,443,810 1,516,359 934,334 38.1%

Max 1.15 1.14 1.30 1.2

Min 0.84 0.86 0.72 0.8

4. Effect Volume of Pilot Project (Reduction Volume of NRW)
1) Evaluation method of the effect volume

Following two methods are considered as an evaluation method of the reduction volume produced by

NRW reduction activities.



Method 1: Integration volume from baseline to evaluation (Without Project—With Project)

Method 2: Difference of volume between baseline and the reached (Before Project—After Project)

The calculation result of effect volume in both project of Kadobogo and Ruyenzi are shown as follows.

As aresult, a gap between 1.2-1.9 times occurred by method 1 and method 2. Method 2 is simple and

easy as calculation technique, but a change of the volume from the baseline setting month to the

evaluation month is not considered. Therefore, method 1 was decided to use in this report.

2) Effect volume of Kadobogo

Table 3 Calculation result of effect volume by Method 1 (Kadobogo)

Water Volume (m3/month)

Year/Month Billing WP Billing WoP | Distribution WP | Distribution WoP | NR Rate WP | NR Rate WoP NRW WP NRW WoP Reduction
2017/6 11,345 11,345 19,054 19,054 40.5% / 40.5%\ 7,709 7,709 0
201717 13,412 13,412 20,389 20,389 34.2% 34.2% / 6,977 6,977 0
2017/8 17,374 17,374 21,279 21,279 18.4% 4847 3,905 3,905 0
2017/9 14,246 14,246 19,466 19,466 26.8% 26.8% 5,220 5,220 0
2017/10 13,397 13,397 16,350 16,350 18.1% 18.1% 2,953 2,953 0
2017/11 12,959 12,959 17,366 17,366 25.4% 25.4% 4,407 4,407 0
2017/12 13,908 13,908 18,609 18,609 25.3% 25.3% 4,701 4,701 0
2018/1 14,765 14,765 22,694 22,694 34.9% 34.9% 7,929 7,929 0
2018/2 13,351 13,351 21,677 21,677 38.4% 38.4% 8,326 8,326 0
2018/3 11,579 11,579 19,439 19,439 40.4% 40.4% 7,860 7,860 0
2018/4 13,499 13,499 22,328 22,328 39.5% 39.5% 8,829 8,829 0
2018/5 12,822 12,822 21,373 21,373 40.0% 40.0% 8,551 8,551 0
2018/6 15,340 15,340 22,445 22,445 31.7% 31.7% 7,105 7,105 0
2018/7 15,175 15,175 22,862 22,862 33.6% 33.6% 7,687 7,687 0
2018/8 16,541 16,541 23,138 23,138 28.5% 28.5% 6,597 6,597 0
2018/9 16,595 16,595 20,913 23,294 20.6% 28.8% 4,318 6,699 2,381
2018/10 15,496 15,496 21,358 23,384 27.4% 33.7% 5,862 7,888 2,026
2018/11 14,792 14,792 18,991 22,656 22.1% 34.7% 4,199 7,864 3,665
2018/12 14,000 14,000 18,000 22,924 22.2% 38.9% 4,000 8,924 4,924
2019/1 16,816 16,816 18,800 22,807 10.6% 26.3% 1,984 5,991 4,007
2019/2 14,367 14,367 16,408 21,115 12.4% 32.0% 2,041 6,748 4,707
2019/3 13,834 13,834 16,120 22,323 14.2% 38.0% 2,286 8,489 6,203
2019/4 12,939 12,939 16,059 22,270 19.4% 41.9% 3,120 9,331 6,211
2019/5 12,986 12,986 15,712 23,383 ( 17.3% ) 44.5% 2,726 10,397 7,671
2019/6 13,492 13,492 19,227 23,157 \29_8°y 41.7% 5,735 9,665 3,930
2019/7 13,880 13,880 19,404 25,623 /28@3\ 45.8% 5,524 11,743 6,219
2019/8 14,221 14,221 19,885 25,576 28.5% ) 44.4% 5,664 11,355 5,691
2019/9 14,877 14,877 18,956 22,909 \W 35.1% 4,079 8,032 3,953
2019/10 13,736 13,736 18,012 22,558 /23.7%\ 39.1% 4,276 8,822 4,546
2019/11 11,265 11,265 17,633 23,560 ( 36.1% } 52.2% 6,368 12,295 5,927
2019/12 13,342 13,342 17,843 22,923 w 41.8% 4,501 9,581 5,080
2020/1 14,100 14,100 18,456 24,469 /23&\ 42.4% 4,356 10,369 6,013
2020/2 13,143 13,143 17,911 22,354 26.6% ) 41.2% 4,768 9,211 4,443
2020/3 14,388 14,388 16,561 24,117 13.1% 40.3% 2,173 9,729 7,556

Note, WP: With Project, WoP: Without Project
Reduction of NRW Rate: Kadobogo
Time NRE Rate % Reduction % Reduction/Baseline %
Baseline 37.3
Target 20.0 173 46%
18/19 Q4 222 151 40%
19/20 Q1 26.2 11 30%
Result 245 12.8 34%
19/20 Q2 28.4 8.9 24%
19/20 Q3 211 16.2 43%

5,603
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Fig. 6 Change of the Effect Volume (Kadobogo)

The reduction volume is 2,903m3/month as shown in a table below when it was assumed that the
differences between baseline and reached (2nd Year) after NRW reduction measures were implemented.
On the other hand, the mean of the volume of integral calculus to show in Fig. 6 becomes 5,603

m3/month. Both have a gap between 1.9 times.

Table 4 Calculation result of effect volume by Method 2 (Kadobogo)
Kadobogo Pilot Area

tem NRW Rate Input Billing NRW
% m3/Month m3/Month m3/Month
Baseline 37.3 19,722 12,378 7,344
Achievement 24.5 17,972 13,531 4,441
Reduction 12.8 1,750 -1,153 2,903
Reduction Rate 34% 9% -9% 40%




3) Effect volume of Ruyenzi

Table 5 Calculation result of effect volume by Method 1(Ruyenzi)

Water Volume (m3/month)

Year/Month Billing WP Billing WoP | Distribution WP| Distribution WoP | NR Rate WP [ NR Rate WoP NRW WP NRW WoP Reduction
2018/3 19,486 19,486 54,812 54,812 64.4% [/ 64.4% 35,326 35,326 0
2018/4 17,540 17,540 63,327 63,327 72.3% \ 723% 45,787 45,787 0
2018/5 14,753 14,753 50,826 50,826 71.0% 0% 36,073 36,073 0
2018/6 17,520 17,520 37,437 37,437 53.2% 53.2% 19,917 19,917 0
2018/7 20,910 20,910 40,226 40,226 48.0% 48.0% 19,316 19,316 0
2018/8 23,820 23,820 47,153 47,153 49.5% 49.5% 23,333 23,333 0
2018/9 20,543 20,543 47,161 47,161 56.4% 56.4% 26,618 26,618 0

1 2018/10 20,588 20,588 51,242 51,242 59.8% 59.8% 30,654 30,654 0
2 2018/11 16,427 16,427 48,539 57,231 66.2% 71.3% 32,112 40,804 8,692
3 2018/12 20,304 20,304 47,923 57,908 57.6% 64.9% 27,619 37,604 9,985
4 2019/1 23,271 23,271 49,026 57,612 52.5% 59.6% 25,755 34,341 8,586
5 2019/2 21,055 21,055 47,189 53,337 55.4% 60.5% 26,134 32,282 6,148
6 2019/3 18,094 18,094 38,875 56,390 53.5% 67.9% 20,781 38,296 | 17,515
7 2019/4 20,662 20,662 49,156 56,256 58.0% 63.3% 28,494 35,594 7,100
8 2019/5 19,722 19,722 43,285 59,067 54.4% 66.6% 23,563 39,345 15,782
9 2019/6 18,264 18,264 42,917 58,495 57.4% 68.8% 24,653 40,231 15,578
10 2019/7 24,518 24,518 48,084 64,725 49.0% 62.1% 23,566 40,207 | 16,641
1 2019/8 24,397 24,397 51,863 64,606 53.0% 62.2% 27,466 40,209 | 12,743
12 2019/9 22,571 22,571 51,135 57,871 55.9% 61.0% 28,564 35,300 6,736
1 2019/10 20,030 20,030 47,168 56,984 ﬁ7.5% 64.8% 27,138 36,954 9,816
2 2019/11 19,306 19,306 46,755 59,514 ( 58.7% 67.6% 27,449 40,208 | 12,759
3 2019/12 19,392 19,392 50,999 57,905 \%2%/ 66.5% 31,607 38,513 6,906
4 2020/1 23,326 23,326 48,312 61,811 ﬂ .7%\ 62.3% 24,986 38,485 | 13,499
5 2020/2 20,651 20,651 50,589 56,467 { 59.2% 63.4% 29,938 35,816 5,878
6 2020/3 20,283 20,283 48,916 60,922 \58.5% 66.7% 28,633 40,639 | 12,006
Note, WP: With Project, WoP: Without Project
Reduction of NRW Rate: Ruyenzi
Time NRE Rate % Reduction % Reduction/Baseline %
Baseline 68.4
Target 25.0 43.4 63%
19/20 Q2 59.4 9.0 13%
Result 57.9 10.5 15%
19/20 Q3 56.4 12.0 18%
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Fig. 7 Change of the Effect Volume (Ruyenzi)

The reduction volume is 12,265 m3/month as shown in a table below when it was assumed that the
differences between baseline and reached (2nd Year) after NRW reduction measures were implemented.
On the other hand, the mean of the volume of integral calculus to show in Fig. 6 becomes 10,144

m3/month. Both have a gap between 1.2 times.

Table 6 Calculation result of effect volume by Method 2 (Ruyenzi)

Ruyenzi Pilot Area

ttem NRW Rate Input Billing NRW
% m3/m m3/m m3/m
Baseline 68.4 59,070 18,513 40,557
Achievement 57.9 48,790 20,498 28,292
Reduction 10.5 10,280 -1,985 12,265
Reduction Rate 15% 17% 1% 30%

5. Cost-benefit Analysis

i) Benefit generated from the NRW reduction activities
NRW reduction volume is calculated as the differences between those when the activity was to be
implemented (With-project) and when it was not to be implemented (Without-project). Volume of

integral calculus of this difference is effect volume, and the thing which multiplied water unit price by

effect volume becomes the benefit.

ii) Conversion of benefit and cost to “present values”
Benefit is generated and cost is incurred over the years. For an activity that takes time to generate
benefit, a value of benefit at a time different from the present is different from that of the same benefit
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at present. To compare benefit generated and cost incurred over the years, benefit and cost in each year

were corrected to those in a reference year, “present values.”

PV =Ax1/(1+i)",
where PV : Present value,
A : Benefit generated or cost incurred in the nth years after the implementation of
an activity
i : Discount rate = 6 % (the average of the consumer price index, inflation rate and

bank interest rate in Rwanda for the past 10 years)

A net present value (NPV) is calculated by subtracting gross cost from gross benefit. The NPV of
this project is obtained by subtracting the NPV in the Without-project case from that in the With-project

case. The formula to calculate NPV is as follows:

NPV=X (Bt-Ct)/(1+)",
where Bt : Benefit in the t th year
Ct :Costin thet th year
T : Numbers of years after the completion

1 : Discount rate

iii) Relevance of Project Activities
Investment in project activities is considered relevant if the net benefit from the project is larger than

its cost and the return of the investment is large, or if NPV > 0 and B/C > 1, where

® NPV : Net present value and

® B/C : Benefit-cost ratio.

iv) Comparison of Net Benefit from Project Implementation and Cost
The benefit is generated in the following two cases:
Case A: Increase in the water bill revenue resulting from the increase in the volume of
revenue water due to the NRW reduction; and
Case B: Reduction in the water purification and supply cost (O&M cost) at a purification

plant due to the water leakage reduction.

In practice, the benefit was calculated as the revenue from the sales of the surplus water generated
by the leakage reduction to supplement the water demand in the service areas of the branches in Case A

and as the reduction in the cost of water production at the Nzove Purification Plant, where the water

9



supplied to the service areas was produced, enabled by the leakage reduction in Case B. The comparison
of the calculated net benefits in the two cases conducted in this report revealed that Case A was more

practical and had a large effect than Case B.

v) Cost and Water Prices

® The initial cost (CAPEX for 1* year) included the costs for the activities for NRW reduction
(leakage survey and repair, PRV installation, replacement of distribution and service pipes etc.)
and for the preparation for the NRW reduction activities (hydraulic isolation of the area for the
formation of DMA, installation of flow meters and chambers, etc.) in the pilot areas. The total
costs of the project activities are shown in the Table 14 and Tablel5.

® The maintenance cost (OPEC from 2™ year)
In the case of With-project:leakage survey, leakage repair

(repair number : Kadobogo 3 places/month, Ruyenzi 23 places/month)

In the case of Without-project: leakage repair

(repair number: Kadobogo 12places/month, Ruyenzi 26 places/month)
® Period for the calculation: 10 years from the year activity implemented

®  Values used in the calculation

In the case of With-project:

The actual distribution volume, billed volume and NRW rate up to March 2020 were used.
In the case of Without-project:

The monthly distribution volume was multiplied the monthly water supply rate of change in
Kigali City (refer to Table 2) by the value of occurrence month of the effect. The same value of the
volume of billed water as the case of With-project was used. The NRW rate was calculated by
distribution volume and billed volume.

®  Water price:
Selling prices: 567 RWF/m3 in Kacyiru and 592 RWF/m3 in Nyarugenge
(monthly averages in 2018)
Purified water production cost: 319 RWF/m3 at the Nzove Purification plant (monthly

averages in 2018)

The table below shows the total monthly volumes of the billed water in 2018 and the water
bills per POC (RWF/POC) and those per the water consumption (RWF/m3) in Kacyiru and
Nyarugenge Branches. While the water bills included tax, fee for meter rental (100 RWF) and
regulator fee, the average of the water bills per m3 exclusive of the tax and the fees were used

in the cost-benefit analysis.
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Table 7 Monthly average water bill (2018)

Item Unit Kacyiru Nyarugenge All 20Branch
POC 18,413 18,127 192,349
Consumption m3 338,058 339,915 2,403,970
Unit Consumption m3/POC 18.4 18.8 12.5
Billing RWF 191,590,224 201,278,615 1,232,017,358
Billing/POC RWEF/POC 10,405 11,104 6,405
Billing/m3 RWEF/m3 567 592 512

The result of calculation is as shown below.

Calculation of benefit

Fig. 2.24 shows the benefit of the project implementation. While the baseline NRW rate was the same
in both With- and Without- Project cases, the rate decreased significantly in the cases of With-Project
with the implementation of NRW reduction activities. Therefore, there is a difference between the
volume of distributed water in the case of Without-Project calculated from the volume of billed water
and the actual volume of distributed water in the case of With-Project and the difference between the
two shows the volume of the leakage reduction. The benefit is obtained by multiplying the volume of

the leakage reduction by the cost of the water supply per volume.

Fig. 2.24. Diagram used for cost-benefit analysis of NRW reduction activities in Kadobogo

(3) Cost-benefit Analysis of Pilot Projects

After the completion of the activities in the pilot projects in Kadobogo and Ruyenzi, a cost-benefit

analysis of the projects was conducted based on the NRW rates measured until January 2020.

Water consumption by customers is assumed to increase by the volume of the surplus water generated
by NRW reduction activities. In other words, the surplus water was considered to generate the benefit

of increasing the water charge income.
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Project Effect of Kadobogo

A: Selling of Surplus Water Table 8 Results of Cost-benefit Analysis in Kadobogo (Case A)
Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) UnitRWF
Year Benefit Cost NPV Effect of the Project (Accumulation) DiscountRate % 6.0
. C i .
WP WoP Balance WP WoP Balance | (BenefitCost) [ popefit Cost NPV Sum BIC °:::{:r'°" 1U(1+i)A"
2018/04-19/03 | 15,826,812 0 15,826,812 | 50,675,787 3,754,944 | 46,920,843 -31,094,031 | 15,826,812 | 46,920,843 |  -31,094,031 0.3 0 1.000
2019/04-20/03 | 35,967,515 0 35,967,515 1,512,453 3,542,400 2,029,947 37,997,462 | 51,794,327 [ 44,890,896 6,903,431 1.2 1 0.943
2020/04-21/03 | 32,010,960 0 32,010,960 1,426,842 3,341,887 1,915,044 33,926,005 | 83,805,287 [ 42,975,851 40,829,436 2.0 2 0.890
2021/04-22/03 | 30,199,019 0 30,199,019 1,346,078 3,152,723 1,806,646 32,005,665 | 114,004,306 [ -41,169,206 72,835,100 2.8 3 0.840
2022/04-23/03 | 28,489,640 0 28,489,640 1,269,885 2,974,267 1,704,383 30,194,023 | 142,493,946 [ -39,464,823 | 103,029,123 3.6 4 0.792
2023/04-24/03 | 26,877,019 0 26,877,019 1,198,004 2,805,913 1,607,908 28,484,928 | 169,370,966 | -37,856,914 | 131,514,051 4.5 5 0.747
2024/04-25/03 | 25,355,679 0 25,355,679 1,130,193 2,647,087 1,516,895 26,872,573 | 194,726,644 [ -36,340,020 | 158,386,624 5.4 6 0.705
2025/04-26/03 | 23,920,452 0 23,920,452 1,066,220 2,497,252 1,431,033 25,351,484 | 218,647,006 [ -34,908,987 | 183,738,108 6.3 7 0.665
2026/04-27/03 | 22,566,464 0 22,566,464 1,005,868 2,355,898 1,350,031 23,916,494 | 241,213,550 [ -33,558,956 | 207,654,603 7.2 8 0.627
2027/04-28/03 | 21,289,117 0 21,289,117 948,932 2,222,546 1,273,614 22,562,731 | 262,502,676 | -32,285,342 | 230,217,334 8.1 9 0.592
2028/04-20/03 | 20,084,072 0 20,084,072 895,219 2,096,741 1,201,523 21,285,595 | 282,586,748 | -31,083,820 | 251,502,928 9.1 10 0.558
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50,000,000
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Table 9 Results of Cost-benefit Analysis in Kadobogo (Case B)
B: Reduction of Product Cost
Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) Unit:RWF
Year Benefit Cost NPV Effect of the Project (Accumulation) DiscountRate % 6.0
WP WoP WP WP WoP Balance | (Benefit-Cost) | popefit Cost NPV Sum B/C co::;frw" 1/(1+i)An
1| 2018/04-19/03 8,904,326 0 8,904,326 | 50,675,787 3,754,944 [ 46,920,843 -38,016,517 8,904,326 | 46,920,843 | 38,016,517 0.2 0 1.000
2 [ 2019/04-20/03 | 21,449,833 0 21,449,833 1,512,453 3,542,400 | 2,029,947 23,479,780 | 30,354,160 | 44,890,896 |  -14,536,736 0.7 1 0.943
3| 2020/04-21/03 | 19,090,275 0 19,090,275 1,426,842 3,341,887 1,915,044 21,005,320 | 49,444,435 | 42,975,851 6,468,583 12 2 0.890
4| 2021/04-22/03 | 18,009,694 0 18,009,694 1,346,078 3,152,723 1,806,646 19,816,339 | 67,454,128 | 41,169,206 | 26,284,923 1.6 3 0.840
5| 2022/04-23/03 [ 16,990,277 0 16,990,277 1,269,885 2,974,267 1,704,383 18,694,660 | 84,444,405 | 39,464,823 | 44,979,582 2.1 4 0.792
6 | 2023/04-24/03 | 16,028,563 0 16,028,563 1,198,004 | 2,805,913 1,607,908 17,636,471 | 100,472,968 | -37,856,914 | 62,616,054 | 2.7 5 0.747
7 | 2024/04-25/03 | 15,121,286 0 15,121,286 1,130,193 2,647,087 1,516,895 16,638,181 | 115,504,254 | 36,340,020 | 79,254,235 3.2 6 0.705
8 | 2025/04-26/03 | 14,265,364 0 14,265,364 1,066,220 2,497,252 1,431,033 15,696,397 | 129,859,619 | 34,908,987 | 94,950,631 37 7 0.665
9 | 2026/04-27/03 | 13,457,891 0 13,457,891 1,005,868 2,355,898 1,350,031 14,807,922 | 143,317,509 | -33,558,956 | 109,758,553 43 8 0.627
10 | 2027/04-28/03 | 12,696,123 0 12,696,123 948,932 2,222,546 1,273,614 13,969,737 | 156,013,633 | 32,285,342 | 123,728,290 48 9 0.592
11 | 2028/04-20/03 | 11,977,475 0 11,977,475 895,219 2,096,741 1,201,523 13,178,997 | 167,991,107 | -31,083,820 | 136,907,288 5.4 10 0.558
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Project Effect of Ruyenzi

A: Selling of Surplus Water

Table 10 Results of Cost-benefit Analysis in Ruyenzi (Case A)

Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair)

Unit:RWF

Y Benefit Cost NPV Effect of the Project (Accumulation) Discount Rate % 6.0
ear -
WP WoP Balance WP WoP Balance | (Benefit-Cost) | Benefit Cost | NPVSum BIC | “pers® qa+ijan
1| 20181101009 | 74,299,139 0 74,299,139 | 50,356,400 | 7,937,280 | 42,419,120 31,880,019 74,299,130 | 42,419,120 31,880,019 1.8 0 1.000
2| 2019/10-20/9 67,984,224 0 67,984,224 7,416,453 7,488,000 71,547 68,055,771 142,283,363 | -42,347,573 99,935,790 3.4 1 0.943
3| 2020/10-21/9 64,136,060 0 64,136,060 6,996,654 7,064,151 67,497 64,203,558 206,419,424 | -42,280,076 164,139,348 4.9 2 0.890
4| 2021/1022/9 | 60,505,717 0 60,505,717 | 6,600,617 | 6,664,203 63,677 | 60,569,394 | 266,925,141 | 42,216,399 | 224,708,742| 6.3 3 0.840
5| 20221102319 | 57,080,865 0 57,080,865 6,226,997 | 6,287,069 60,072 | 57,140,938 | 324,006,006 | 42,156,326 | 281,849,680 | 7.7 4 0.792
6| 2023/10-24/9 53,849,873 0 53,849,873 5,874,525 5,931,197 56,672 53,906,545 377,855,879 | -42,099,654 335,756,225 9.0 5 0.747
7 [ 2024110-25/90 | 50,801,767 0 50,801,767 | 5,542,005 5,595,469 53,464 | 50,855,231 | 428,657,646 | 42,046,190 | 386,611,456 | 10.2 6 0.705
8| 2025/10-26/9 | 47,926,195 0 47,926,195 5,228,307 | 5,278,745 50,438 | 47,976,633 | 476,583,842 41,995,752 434,588,089| 11.3 7 0.665
9| 2026/10-27/9 45,213,392 0 45,213,392 4,932,365 4,979,948 47,583 45,260,975 521,797,233 | -41,948,169 479,849,064 12.4 8 0.627
10 | 2027/10-28/9 42,654,143 0 42,654,143 4,653,174 4,698,064 44,890 42,699,033 564,451,377 | -41,903,280 522,548,097 13.5 9 0.592
11| 2028/10-29/9 | 40,239,758 0 40,230,758 | 4,389,787 | 4,432,136 42,349 | 40,282,106 | 604,691,134 | 41,860,931 | 562,830,203| 14.4 10 0.558
0.36 NPV/Billing
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B: Reduction of Production Cost Table 11 Results of Cost-benefit Analysis in Ruyenzi (Case B)
Cost (DMA Formation, PRV installation, Pipe replacement, Leakage repair) Unit:RWF
v Benefit Cost NPV Effect of the Project (Accumulation) Discount Rate % 6.0
ear c i
wP WoP WP WP WoP Balance |(BenefitCost)|  popefit Cost NPV Sum BIC Omveeon q(a+ijan
2018/10-19/9 | 40,036,192 0 40,036,192 | 50,356,400 | 7,937,280 | 42,419,120 -2,382,928 40,036,192 | 42,419,120 2,382,928 0.9 0 1.000
2019/1020/9 | 36,633,391 0 36,633,391 7,416,453 | 7,488,000 71,547 | 36,704,938 76,669,583 | 42,347,573| 34,322,010 1.8 1 0.943
2020/1021/9 | 34,559,803 0 34,550,803 6,996,654 | 7,064,151 67,497 | 34,627,300 | 111,229,385 | 42,280,076 | 68,949,310 2.6 2 0.890
2021/1022/9 | 32,603,588 0 32,603,588 | 6,600,617 | 6,664,293 63,677 | 32,667,264 | 143,832,973 | 42,216,399 | 101,616,574 3.4 3 0.840
2022/1023/9 | 30,758,101 0 30,758,101 6,226,997 | 6,287,069 60,072 | 30,818,174 174,501,074 | 42,156,326 | 132,434,748 4.1 4 0.792
2023/10-24/9 | 29,017,077 0 29,017,077 5,874,525 5,931,197 56,672 | 29,073,749 | 203,608,151 | -42,009,654 | 161,508,497 4.8 5 0.747
2024/10-25/90 | 27,374,601 0 27,374,601 5,542,005| 5,595,469 53,464 | 27,428,065| 230,982,752 | 42,046,190 | 188,936,562 5.5 6 0.705
2025/1026/9 | 25,825,095 0 25,825,095 5228307 5278745 50,438 | 25875533 | 256,807,847 | 41,995,752 | 214,812,095| 6.1 7 0.665
2026/1027/9 | 24,363,297 0 24,363,207 4,932,365 4,979,948 47,583 | 24,410,880 | 281,171,144 41,948,169 | 239,222,975 6.7 8 0.627
2027/1028/9 | 22,984,243 0 22,984,243 4,653,174 4,698,064 44,890 | 23,029,132 304,155,387 | 41,903,280 | 262,252,107 7.3 9 0.592
2028/10-29/9 | 21,683,248 0 21,683,248 | 4,389,787 4,432,136 42,349 | 21725596 | 325,838,635 -41,860,931| 283,977,704 7.8 10 0.558
0.19 NPV/Billing
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The results of the analysis are as follows:

In Kadobogo and Ruyenzi, the calculation of the NPV and B/C values clearly shows the effect of the
NRW reduction activities (NPV>0 and B/C>1) in each area.

Benefit in Case A (Increase in the water bill revenue) is higher than that in case B (Reduction of

O&M cost). Followings are mentioned in the case A.

In Kadobogo, net benefit is generated from the 2nd year of implementation of the NRW reduction
activities because the effect of the activities exceeds the implementation cost (CAPEX and OPEX).
(B/C, the ratio of accumulated benefit to accumulated cost, is more than 1.0.) In Ruyenzi, B/C exceed

1.0 in the 1% year.

The B/C values in the two areas in the fifth year will be high (3.6 in Kadobogo and 7.7 in Ruyenzi).
At the same time, the cumulative net benefits of about 100 % and about 190 % of the annual billed

water charges will be generated in Kadobogo and Ruyenzi, respectively, in the fifth year.

The average annual net benefits in the ten years will be approx. 28 % and 36 % of the annual billed

water charges in Kadobogo and Ruyenzi, respectively.

The NRW ratio of 25 % has been achieved in Kadobogo and NRW reduction volume was 13%. In
Ruyenzi, the achieved NRW ratio was 58 % and NRW reduction volume was 11%. However, the
cost-benefit analysis has revealed that the investment in the NRW reduction activities has produced
a sufficient effect on NRW reduction by the reduction of 11% even where the NRW rate is high such

as 58% in Ruyenzi.

In conclusion, the investment in NRW reduction activities had sufficient effect when the activities
reduced the NRW rate to a certain degree (by approx. 10 %) even if the rate was very high like in
Ruyenzi (68 %). Therefore, it is important to actively promote cost-effective activities, such as the
reduction of high water pressure (installation of PRVs), surveys and repair of water leakage

(underground water leakage, in particular), and replacement of distribution and service pipes.
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Kadobogo Pilot Project

Table 12 Cost-benefit Calculation of Kadobogo

Without Project (WoP)
Year Distribusion Billing NRW
Manth Vdume @) [Fosctncatp|  Volume | BllingPrice | Vaume Raw
m3 RWF EE RWF| )
319 67
20176 1905t | 60722 1us|  es2es 7708 40.5%|Baseline
201717 2038 | 6508001 13412 7.e0480 6977 34.2%|Baseline 37.3%
20178 212 6788001 17.374|  9.8s1.058 33905 18.4%)
201719 19465 | 620965 14246 a077.482 5220 26.6%)
201710 1©3% | 521565 1327 7.58.099 2953 181%
201711 7aes| ssm7se 12950  7.347.753 2407 25.4%]
201712 18603 ssm27 13008 788588 4701 253%]
20181 280t | 72938 1a7s| aszss 7929 349%]
20182 21677 | 6914983 13351  7.570.017 8328 38.4%]
20183 1943 | 620108 1579 6565293 75880 404%
20184 23m| 71262 13409 7.653983 8529 39 5%|Staring Activises
20185 23n| esvsw 1282 7270074 8551 40.0%|
20186 2455 | 7195 15360 aesz.780 7.105 31.7%)
20187 28| 72297 15175  ae0a22s 7687 336%)
20188 218| 738102 1as¢1|  aarazer 6597 28.5%) 100
20189 220 | 74m712 1655  9.200.85 66% 28.6%) 101
201810 2388 | 743508 15498 a7s8232 75888 337%] 101
2018111 28% | 722732 14792 8.387.08¢ 786 347%) 0%
2018112 29| 731288 1a000| 7338000 892¢ 38.9%) 0%
20191 2807 | 72753 16816 asaer2 5991 26.3%| 0%
20192 21115 | 67358 1467  a1e6089 674 32.0%) 01
20193 23| 71218 1ags| 783878 848 380%|10165005.00  Biling 0%
20194 2270 7106178 12909  7.38413 9331 41.9%) 0%
20195 23| 745 12906 7.283.082 10397 225%) 101
20196 2157 | 738365 13492 7.640.98¢ 9,665 41.7%) 1.00
20197 28| 817868 13880 7.e89.980 1743 45.8% 11
20198 5570 | 81718 16221 808327 11355 22.2%] 11
20199 290 | 73010 14877| 8.435259 80% 35.1%) 0%
201910 2s8| 71®18 1a738| z7masn2 882 39.1%| ag7
201911 2580 | 751556 11285 6.387.255 12295 52.2%) 12
201912 2an| 73249 1a%2| 7.sa9ne 9581 41.8%] 0%
20201 2048 | 7805721 14100  7.994700 10369 42.4%] 1.08
20202 23st| 71290 1383 7452081 9211 41.2%) 0g7
20203 2117 769410 1438 a157.996 972 40.3%| 1.0¢
Note: NRW Baszeine 37.3%
With Project (WP)
Distribuson Billing NRW Proect Efiect
Yot Moeth Vdume 2 |rroacton castz|  Volume Billing Price | Vdume Rae Volume 5"7: ;"‘“ ,,:'::f;
i-2 Vdume3x287 | Vdumed 319
m3 RWF m)) RWF| | m3 RWF RWF,
) %7 567 3
20176 wost[ eom22 15| ass2618 7708 40.5%) 0 [} [)
20177 2038 | 6508081 1342  7.e0000¢ 6977 342%| 0 [) [)
201718 2129 | 6788001 17.374|  9.851.058 3905 18.4% ) [) )
201719 19468 | 620985 12246 @a077.482 5220 26.6%) 0 ) [)
201710 1©3% | 521565 1327 76099 2953 181% 0 [) [)
2017 173688 | 55175 12959  7.347.753 4407 25.4%] 0 [) [)
201712 18608 | 593271 13908 7.885.838 2701 25.3%) 0 ) [)
20181 280t | 72938 14785 a371.758 7929 34.9%] 0 ) [)
20182 21677 | 6914983 13351 750017 832 38.4%| 0 [) [)
20183 wam| 620108 1579 655293 7880 40.4%] 0 [) [)
20184 23n| 71262 13499  7.653983 8829 30.5%) 0 [) [)
20185 21313| esvsw 1282 7.270074 8551 40.0%| 0 [) [)
20186 24ss| 71595 15360 aes7.780 7.105 31.7%) 0 [) [)
20187 2s| 72297 15175  ae0a22s 7687 336%) 0 [) [)
20188 218| 738102 16541  a3raze7 6597 28.5%] ) [) [)
20189 91| esn24 18505 90088 4318 206%| 21| 134080 750,465
2018110 213 | esn2w@ 15496 a786.232 5882 27.4%] 206 1.187% 646303
2018111 18991 608812 14792 a387.08¢ 219 22.1%| aess| 20m212| 1122
201812 18000 | 574000 14000  7.338.000 4000 222%| awe| 27@08 | 1smss
20191 18800 [ 5997200 16816 a.s3a672 1984 106% 2007 2271908 127198
20192 16408 | s52300%2 14%7| 8146089 2081 124% 2707| 2868822 1501411
20193 6120 Ss12280 1384 7.843878 2286 142% 6203| 3s517307| t1e7ma7
20194 160m | sizs2t 1209 738413 3120 19.4% a211| asza715|  1esas
20195 w72  sorazs 12988  7.%83.082 272% 17.3% 7601|  esmaz| 24q70m
20196 19227 6133413 13,492 7,649,984 §73% 29.8%) 3930 2228100 1283582
20197 19406 [ 618987 13880  7.889.980 552 28.5%) a219| asmow| remzw
20198 w885 6383315 16221 a083%7 566 28.5%) sear| 32751 1815403
20199 19% | 6096¢ 14877 8435259 207 21.5%) assa| 22a158| 1261088
2019110 worz| s7e5828 1a7s| 77adn2 4276 237%] asi6| 25m7am| 1450315
201911 7en| ssasw 1285 a387.255 6368 381% sw7| 33mss| 1ewse
201912 s sessw 13362 7.564914 4501 252%) s080| 28m467| 1620580
20201 1845 | 5887460 14100  7.984700 435 236%) 6013| 34mse8| rete2s
20202 wen| s7nsm 13| 7.es2081 4768 26.6%) aas|  2swam|  rev2e
20203 16.561 52:28% 14388 8.157.%98 2171 13.1%] 7.558 4282408 2410451
Tad 95154 53952378 30358180
Note: Cast 313 RWF: Manthly memge production cost of Nzow Tratment Plant
Pice 587 RWF: MortHy awmge water billing of Kacyins Branch 20181041803 12.;“ 15826812 8304328
20191062003 ar 38125565 21449833

15826812 8904328

38125586 21448833
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Cost Benefit Analysis

Ruyenzi Pilot Project Table 13  Cost-benefit Calculation of Ruyenzi
Without Project (WoP)
Year Distribution Billing NRW
Month Volume (1) | Production Cost(D)| Volume Billing Price Volume Rate
m3| RWF m3 RWF %
319 592
2018/3 54,812 17,485,028 19,486 11,635,712 35,326 64.4% |Baseline
2018/4 63,327 20,201,313 17,540 10,383,680 45,787 72.3%|Baseline 68.4%
2018/5 50,826 16,213,494 14,753 8,733,776 36,073 71.0%
2018/6 37,437 11,942,403 17,520 10,371,840 19,917 53.2%
2018/7 40,226 12,832,094 20,910 12,378,720 19,316 48.0%
2018/8 47,153 15,041,807 23,820 14,101,440 23,333 49.5%
2018/9 47,161 15,044,359 20,543 12,161,456 26,618 56.4%
2018/10 51,242 16,346,198 20,588 12,188,096 30,654 59.8%|Starting Activities 1.00
2018/11 57,231 18,256,738 16,427 9,724,784 40,804 71.3% 0.97
2018/12 57,908 18,472,720 20,304 12,019,968 37,604 64.9% 0.98
2019/1 57,612 18,378,107 23,271 13,776,432 34,341 59.6% 0.98
2019/2 53,337 17,014,449 21,055 12,464,560 32,282 60.5% 0.90
2019/3 56,390 17,988,473 18,094 10,711,648 38,296 67.9% 0.95
2019/4 56,256 17,945,582 20,662 12,231,904 35,594 63.3% 0.95
2019/5 59,067 18,842,292 19,722 11,675,424 39,345 66.6% 1.00
2019/6 58,495 18,659,930 18,264 10,812,288 40,231 68.8% 0.99
2019/7 64,725 20,647,186 24,518 14,514,656 40,207 62.1% 1.10
2019/8 64,606 20,609,427 24,397 14,443,024 40,209 62.2% 1.09
2019/9 57,871 18,460,736 22,571 13,362,032 35,300 61.0%| 147,924,816 Billing 0.98
2019/10 56,984 18,177,902 20,030 11,857,760 36,954 64.8% 0.96
2019/11 59,514 18,984,857 19,306 11,429,152 40,208 67.6% 1.01
2019/12 57,905 18,471,820 19,392 11,480,064 38,513 66.5% 0.98
2020/1 61,811 19,717,733 23,326 13,808,992 38,485 62.3% 1.05
202072 56,467 18,013,097 20,651 12,225,392 35,816 63.4% 0.96
2020/3 60,922 19,434,029 20,283 12,007,536 40,639 66.7% 1.03
Note: NRW Baseline 68.4% 507,433
With Project (WP)
Distribution Billing NRW Project Effect
vea Month Volume @) |Production Cost()| Volume Billing Price Volume Rate Volume @) Semngv:;:rurplus Rﬁiifig:ncfs‘
®-@ Volume@x592 |Volume®@x319
m3| RWF m3| RWF % m3 RWF RWF
319 592 592 319
2018/3 54,812 17,485,028 19,486 11,635,712 35,326 64.4% 0 0 0
2018/4 63,327 20,201,313 17,540 10,383,680 45,787 72.3% 0 0 0
2018/5 50,826 16,213,494 14,753 8,733,776 36,073 71.0% 0 0 0
2018/6 37,437 11,942,403 17,520 10,371,840 19,917 53.2% 0 0 0
2018/7 40,226 12,832,094 20,910 12,378,720 19,316 48.0% 0 0 0
2018/8 47,153 15,041,807 23,820 14,101,440 23,333 49.5% 0 0 0
2018/9 47,161 15,044,359 20,543 12,161,456 26,618 56.4% 0 0 0
2018/10 51,242 16,346,198 20,588 12,188,096 30,654 59.8% 0 0 0
2018/11 48,539 15,483,941 16,427 9,724,784 32,112 66.2% 8,692 5,145,756 2,772,797
2018/12 47,923 15,287,437 20,304 12,019,968 27,619 57.6% 9,985 5,911,246 3,185,283
2019/1 49,026 15,639,294 23,271 13,776,432 25,755 52.5% 8,586 5,082,687 2,738,813
2019/2 47,189 15,053,291 21,055 12,464,560 26,134 55.4% 6,148 3,639,516 1,961,158
2019/3 38,875 12,401,125 18,094 10,711,648 20,781 53.5% 17,515 10,368,997 5,587,348
2019/4 49,156 15,680,764 20,662 12,231,904 28,494 58.0% 7,100 4,203,048 2,264,818
2019/5 43,285 13,807,915 19,722 11,675,424 23,563 54.4% 15,782 9,342,794 5,034,377
2019/6 42,917 13,690,523 18,264 10,812,288 24,653 57.4% 15,578 9,222,222 4,969,407
2019/7 48,084 15,338,796 24,518 14,514,656 23,566 49.0% 16,641 9,851,306 5,308,390
2019/8 51,863 16,544,297 24,397 14,443,024 27,466 53.0% 12,743 7,544,065 4,065,130
2019/9 51,135 16,312,065 22,571 13,362,032 28,564 55.9% 6,736 3,987,501 2,148,671
2019/10 47,168 15,046,592 20,030 11,857,760 27,138 57.5% 9,816 5,811,083 3,131,310
2019/11 46,755 14,914,845 19,306 11,429,152 27,449 58.7% 12,759 7,553,126 4,070,012
2019/12 50,999 16,268,681 19,392 11,480,064 31,607 62.0% 6,906 4,088,584 2,203,139
2020/1 48,312 15,411,528 23,326 13,808,992 24,986 51.7% 13,499 7,991,453 4,306,205
2020/2 50,589 16,137,891 20,651 12,225,392 29,938 59.2% 5,878 3,480,005 1,875,206
2020/3 48,916 15,604,204 20,283 12,007,536 28,633 58.5% 12,006 7,107,387 3,829,825
Note : Cost 319 RWF: Monthly average production cost of Nzove Treatment Plant
Price 592 RWF: Monthly average water billing of New Nyarugenge Branch 1 6 1st Year 2018/10-19/9 74,299,139 40,036,192
2nd Yesr  2019/10-20/3 36,031,639 19,415,697




Table 14 Cost Estimation of the Reduction Activities in Kadobogo

Cost of NRW Reduction Activity for KADOBOGO Pilot Area Case 2 RWF
WASAC activity Project Activity
E y Action Premeditated Action TOTAL TOTAL TOTAL
Accident, Request of Planning based on the analysis| WASAC COST WASAC PROJECT COST JICA COST
Customer of monitori
Activity Day Qty | Oty | Qty | Qty | Qty [ Qty | Oty | Qty
PMI1 | PM2 | PM3 | Total | PM1 | PM2 | PM3 | Total Pt pm2 pM3 pML pm2 pM3
1. Preparation Work DN80 DNB80| DN50
1.1 DMA Creation
Preparation of the map (GIS, 1 1 1 3 o| 10000 10000| 10000 30000 30,000
Google map)
Pipe network map 1 1 1 3 0 10.000 10.000 10.000 30,000 30,000
POC list and location map 1 1 1 3 0 10.000 10.000 10.000 30.000 30,000
Design of DMA and Sub-zone - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pressure survey for Isolation - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pipe (Area adj ) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of zone area [ - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of POC list in DMA and Update of the list (New C i 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
[Survey of the existing facilities in DMA (Valve, PRV, Pipe, etc.) 0 10,000 10,000 10,000 30,000 30,000
Isolation valve installation | 1 0 161,720 161,720 161,720
Valve for step test | 1 0 1,637.817 1,637.817 1,637,817
1.2 of Inlet and Outlet Facility
Inlet Facility (Chamber, ) - - - - 1 1 1 3 07,737,950 | 8,223,700 | 7,714,515 | 23,676,165 23,676,165
Outlet Facilit | 0 0 0
Total| 0 25.745.702 | 25,745,702
2. Activity for Commercial Loss
2.1 Customer data analysis (Billing)
Analysis the Data inside the pilot area 0 30,600 2,100 27,300 60,000 0
2.2 Customer Meter Survey/ POC Survey
Survey by visit all I 0] 652,800 44,800 | 582,400 | 1.280,000 0
2.3 Customer Questionnaire Survey
C i i 0 150,000 150,000 150,000 450,000 0
Analysis 0 70,000 30,000 60,000 160,000 0
2.4 On-site Meter Test
Identified 0 0 0 0] 652,800 44,800 | 582,400 | 1,280,000 0
Test meter 0 0 0 0]2312315 157,984 | 2,089,701 | 4,560,000 0
2.5 Meter Replacement 0
Meter replaced ( Site work) 0 0 0 0] 2,904,636 187,947 | 2,067,417 | 5,160,000 0
Customer meter procurement 47,200 323 0 15,245,600 15,245,600 0
2.6 Inspection of illegal connection/use
Inspection work on site visit 0 0 0 0 408,000 28,000 364,000 800,000 800,000
Total| 0 28.995.600 800,000
3. Activity for Physical Loss i PM1 | PM2 [ PM3 | Total | PMI | PM2 | PM3 | Total
3.1 Leakage Survey and Repair |
1) Analysis of Leakage repair record 0 190,000 190,000 190,000 570,000 570,000
2) Qmnf measurement & Step
N i 210,000 20 20 0 4,200,000 4,200,000 4,200,000
3) Modified Step Test & Leak | 5 4, - - - - 1| 20 | 18 | 49 o| 253.000| 460,000 414,000 1,127.000| 1,127,000
4) Leakage Repair (Include Preliminary work before repairing)
3000+22440 2017/6 - - - - 0 0 0 0 0 0
2017/7 - - - - 0 0 0 0 0 0
2017/8 1 1 4 6 - - - - 25.440 25,440 101,760 152,640 0 152,640
2017/9 4 4 5 13 - - - - 101,760 101,760 127,200 330,720 0 330,720
2017/10 10 1 3 14 - - - - 254,400 25,440 76,320 356,160 0 356,160
2017/11 13 4 3 20 - - - - 330,720 101,760 76,320 508.800 0 508,800
2017/12 6 2 1 9 - - - - 152,640 50.880 25.440 228,960 0 228,960
2018/1 5 3 4 12 - - - - 127,200 76,320 101,760 305,280 0 305,280
2018/2 6 1 0 7 - - - - 152,640 25,440 0 178,080 0 178,080
2018/3 3 1 3 7 - - 4 4 76,320 25,440 76,320 178,080 101,760 101,760 279,840
2018/4 4 4 3 11 1 1 4 6 101,760 101,760 76,320 279.840 25.440 25.440 101,760 152,640 432,480
2018/5 2 1 2 5 - - - - 50.880 25.440 50.880 127.200 0 127,200
2018/6 2 1 2 5 - 1 - 50,880 25,440 50.880 127,200 25440 25,440 152,640
2018/7 2 0 3 S - - - 50,880 0 76,320 127,200 0 127,200
2018/8 7 0 0 7 9 2 11 178,080 0 0 178,080 | 228,960 50,880 279,840 457,920
2018/9 S 0 1 6 - - - 127,200 0 25440 152,640 0 152,640
2018/10 7 0 0 7 - - - - 178,080 0 0 178,080 0 178,080
2018/11 6 0 0 6 - - - - 152,640 0 0 152,640 0 152,640
2018/12 S 0 0 S - - - - 127,200 0 0 127,200 0 127,200
2019/1 4 0 1 S - - - - 101,760 0 25440 127,200 0 127,200
201972 3 0 1 4 - - - - 76,320 0 25440 101,760 0 101,760
2019/3 3 0 1 4 - - - - 76,320 0 25440 101,760 0 101,760
Sub Totall 10,476,200
3.2 Pressure Control - - - -
1) Pressure survey | 0 0 0
2) Planning of PRV i ion point 1 1 0 0 268,999 268,000 536,999 536,999
3) PRV 650,000 650,000 250,000 | 1,550,000 1,550,000
4) PRV 1 1 0] 2,000,000 | 348.852 | 1,944,767 | 4.293.619 4,293,619
Sub Total| 6,380,618
Totall 4,019,520 12,837,298 16,856,818
4. Pipe Replacement 2019/2/2;
PPR 0 0
P of materials 1 1 0{4.010.100 4.010.100 4,010,100
Excavation & Backfillin; 1 1 0] 1,100,000 1,100,000 1,100,000
i 1 1 0| 1,600,000 1,600,000 1,600,000
PM2 PVC, PN50, L200m 2018/6/2 0 0 0
Pipe, 1 1 0 473.167 473.167 473,167
Man powers 1 1 0 90,000 90,000 90,000
Totall 0 7.273.267 7,273,267
S. Monitoring/Evaluation 0 0 0
NRW Rate Calculatiy - - - - 0 0 0 0 0 0
Total| 0 0 0
Grand Total 4,019,520 74,851,867 50,675,787
Without Meter Work 50,675,787
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Table 15 Cost Estimation of the Reduction Activities in Ruyenzi

Cost of NRW Reduction Activity for Ruyenzi Pilot Area Case 2 RWF
WASAC activity Project Activity
Emergency Action Premeditated Action , TOTAL TOTAL TOTAL
Accident, Request of Planning based on the analysis| WASAC COST WASAC PROJECT COST JICA COST
Customer of itori
Activity Day Qty | Oty | Qty | Qty | Oty | Qty | Qty | Oty
RY1 | RY2 | RY3 | Total | RY1 | RY2 | RY3 | Total RY1 RY2 RY3 RY1 RY2 RY3
1. Preparation Work
1.1 DMA Creation
Preparation of the map (GIS, 1 1 1 3 o| 10000 10000| 10000 30000 30,000
Google map)
Pipe network map 1 1 1 3 0 10,000 10.000 10,000 30.000 30,000
POC list and location map 1 1 1 3 0 10.000 10.000 10,000 30.000 30,000
Design of DMA and Sub-zone - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pressure survey for Isolation - - - - 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Pipe repl. (Area adj ) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
Finalization of zone area - - - - 1 1 1 3 0 10,000 10,000 10,000 30.000 30,000
Finalization of POC list in DMA and Update of the list (New Connection) 1 1 1 3 0 10,000 10,000 10,000 30,000 30,000
[Survey of the existing facilities in DMA (Valve, PRV, Pipe, etc.)| 0 10,000 10.000 10,000 30.000 30,000
Isolation valve installation 1 0 1,500,000 1.500.000 1,500,000
Valve installation for step test [ 1 0 1,140,000 1.140.000 1,140,000
1.2 Installation of Inlet and Qutlet Facility
Inlet Facility (Chamber, - - - - 1 1 0 8,837,000 | 8,837.000 8,837,000
Outlet Facility 0 0 0
Total| 0 11,747,000 11,747,000
2. Activity for Commercial Loss reduction
2.1 Customer data analysis (Billing)
Analysis the Data inside the pilot area 0
2.2 Customer Meter Survey/ POC Survey
Survey by visit all 3,250 1705 0 5,541,250 0
2.3 Customer Q Survey
Questionnaire 3250 222 0 721,500 0
0
2.4 On-site Meter Test
[Site Test 6.500 413 0 2.684.500 0
2.5 Meter Repl.
Meter repl 47,200 139 0 6,560,800 0
261 of illegal use
|Inspection work on site visit 0 800.000 800,000
Total| 0 16.308.050 800,000
3. Activity for Physical Loss reduction RY1 | RY2 | RY3 | Total | RY1 | RY2 | RY3 | Total
3.1 Leakage Survey and Repair
1) Analysis of Leakage repair record 0 570,000 570,000 570,000
2) Qmnf & Step Test - - - - 12 12 0 2,520,000 2,520,000 2,520,000
4) Leakage Repair (Include Preliminary work before repairing)
2018/3 33 1 6 40 - - - 0 839,520 25.440 152,640 1,017,600 0 0 0 0 1,017,600
2018/4 37 3 2 42 - - - 0 941.280 76.320 50.880 1,068,480 0 0 0 0 1,068,480
2018/5 13 2 0 15 - - - 0 330,720 50.880 0 381,600 0 0 0 0 381,600
2018/6 16 2 3 21 - - - 0 407.040 50.880 76,320 534,240 0 0 0 0 534,240
2018/7 17 4 1 22 - - - 0 432.480 101,760 25.440 559.680 0 0 0 0 559,680
2018/8 16 3 1 20 - - - 0 407,040 76,320 25,440 508,800 0 0 0 0 508,800
2018/9 18 2 4 24 - - - 0 457,920 50,880 101,760 610,560 0 0 0 0 610,560
2018/10 3 1 1 5 - - - 0 76,320 25.440 25,440 127,200 0 0 0 0 127,200
1] 2018/11 18 3 9 30 - - - 0 457,920 76,320 228,960 763.200 0 0 0 0 763,200
2| 2018/12 21 3 9 33 - - - 0 534.240 76.320 228.960 839,520 0 0 0 0 839,520
3| 20191 15 2 1 18 - - - 0 381,600 50.880 25.440 457,920 0 0 0 0 457,920
4] 2019/2 18 5 4 27 - - - 0 457.920 127.200 101,760 686.880 0 0 0 0 686,880
5[ 2019/3 0 1 2 3 13 3 - 16 0 25.440 50.880 76,320 330,720 76.320 0 407.040 483,360
6| 2019/4 18 2 6 26 - - 0 457,920 50,880 152,640 661,440 0 0 0 0 661,440
7| 2019/5 18 5 6 29 - - - 0 457,920 127,200 152,640 737,760 0 0 0 0 737,760
8| 2019/6 10 0 0 10 - - - 0 254,400 0 0 30,000 0 0 0 0 30,000
9| 2019/7 13 2 3 18 2 - - 2 330,720 50,880 76,320 457,920 50,880 0 0 50.880 508,800
10| 2019/8 16 1 1 18 12 - - 12 407.040 25.440 25.440 457,920 305.280 0 0 305.280 763,200
11] 2019/9 17 1 1 19 - - 0 432.480 25.440 25.440 483,360 0 0 0 0 483,360
12| 2019/10 - - - 0 0 0 0 0 0 0 0 0 0
1] 2019/11 15 1 5 21 - - - 0 381,600 25.440 127,200 534,240 0 0 0 0 534,240
2| 2019/12 11 5 8 24 - - - 0 279.840 127,200 203,520 610,560 0 0 0 0 610,560
3| 2020/1 0 - - - 0 0 0 0 0 0 0 0 0 0
4] 2020/2 0 - - - 0 0 0 0 0 0 0 0 0 0
Sub-Total| 11,605,200 3,853,200 15,458,400
3.2 Pressure Control - - - -
1) Pressure survey 0 0 0
2) Planning of PRV installation point
3) PRV Installation PRVI 1 1 0 | 4,000,000 4.000.000 4,000,000
PRV2 1 1 4,895,000 4,895,000 4,895,000
PRV3 1 1 779,000 779.000 779,000
PRV4 1 1 6,677,000 6,677,000 6,677,000
PRVS 1 1 3.000,000 | 3,000,000 3,000,000
63mm 1 1 3.000.000 3.000.000 3,000,000
Sub-Total| 22,351,000 22,351,000
Total| 11,605,200 26,204,200 37,809,400
4. Pipe Repl
Total| 0
5. Monitoring/Evaluation 0 0 0
NRW Rate Calculz - - - -
Totall 0 0 0
Grand Total 11,605,200 54,259,250 50,356,400
Without Meter Work 50,356,400
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Cost - Benefit Analysis in Monthly Base
Kadobogo Pilot Area: PM1

Pipe Replacement
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity

. Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 8,052,000 0| 8,052,000 -8,052,000 0.0
2019/2 930,787 25,440 930,787 | 8,077,440 | -7,146,653 0.1 Construction Cost
2019/3 930,787 25,440 1,861,574 | 8,102,880 | -6,241,306 0.2 Water Price
2019/4 930,787 25,440 2,792,362 | 8,128,320 | -5,335,958 0.3 Production Cost
2019/5 930,787 25,440 3,723,149 | 8,153,760 | -4,430,611 0.5 Effect Qmnf
2019/6 930,787 25,440 4,653,936 | 8,179,200 | -3,525,264 0.6 Effect Qmnf
2019/7 930,787 25,440 5,584,723 | 8,204,640 | -2,619,917 0.7 Selling Water
Production Cost
2019/8 930,787 25,440 6,515,510 | 8,230,080 | -1,714,570 0.8 Reduction
2019/9 930,787 25,440 7,446,298 | 8,255,520 -809,222 0.9 Leakage Repair WoP
2019/10 930,787 25,440 8,377,085 | 8,280,960 96,125 1.0 Leakage Repair WP
2019/11 930,787 25,440 9,307,872 | 8,306,400 | 1,001,472 1.1 Leakage Repair Cost
2019/12 930,787 25,440 | 10,238,659 | 8,331,840 | 1,906,819 1.2
15,000,000 10.0
Project Effect 1: Monthly B/C in Selling Surplus Water 90
13,000,000 ’
8.0
11,000,000
7.0
E 9,000,000 6.0
b Benefit
S 7,000,000 5.0
= Cost
] 4.0
@ 5,000,000 —B/C
-]
3.0
3,000,000
2.0
1,000,000
-1,000,000
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 8,052,000 0| 8,052,000 | -8,052,000 0.0
2019/2 523,670 25,440 523,670 | 8,077,440 | -7,553,770 0.1
2019/3 523,670 25,440 1,047,341 8,102,880 | -7,055,539 0.1
2019/4 523,670 25,440 1,571,011 8,128,320 | -6,557,309 0.2
2019/5 523,670 25,440 2,094,682 | 8,153,760 | -6,059,078 0.3
2019/6 523,670 25,440 2,618,352 | 8,179,200 | -5,560,848 0.3
2019/7 523,670 25,440 3,142,022 | 8,204,640 | -5,062,618 0.4
2019/8 523,670 25,440 3,665,693 | 8,230,080 | -4,564,387 0.4
2019/9 523,670 25,440 4,189,363 | 8,255,520 | -4,066,157 0.5
2019/10 523,670 25,440 4,713,034 | 8,280,960 | -3,567,926 0.6
2019/11 523,670 25,440 5,236,704 | 8,306,400 | -3,069,696 0.6
2019/12 523,670 25,440 5,760,374 | 8,331,840 | -2,571,466 0.7
2019/13 523,670 25,440 6,284,045 | 8,357,280 | -2,073,235 0.8
2019/14 523,670 25,440 6,807,715 | 8,382,720 | -1,575,005 0.8
2019/15 523,670 25,440 7,331,386 | 8,408,160 | -1,076,774 0.9
2019/16 523,670 25,440 7,855,056 | 8,433,600 -578,544 0.9
2019/17 523,670 25,440 8,378,726 | 8,459,040 -80,314 1.0
2019/18 523,670 25,440 8,902,397 | 8,484,480 417,917 1.0
15,000,000 10.0
Project Effect 2: Monthly B/C in Saving Production Cost 9.0
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8.0
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7.0
E 9,000,000 6.0
g 7,000,000 5.0 Benefit
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3,000,000
2.0
1,000,000 10
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8,052,000
Frw/m3 567
Frw/m3 319
m3/h 2.28
m3/month 1,642
Frw/month 930,787
Frw/month 523,670
Times/Mont 5.0
Times/Mont 1.0
Time 25,440



Cost - Benefit Analysis in Yealy Base
Kadobogo Pilot Area PM1
Pipe Replacement

Project Effect 1: Selling of Surplus Water by NRW Reduction Activity Discount Ratei% 6.0
) Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C | Conversion Factor 1/(1+i)A"
1 10,238,659 | 8,331,840 | 10,238,659 8,331,840 1,906,819 1.2 0 1.000
2 9,659,112 288,000 | 19,897,772 8,619,840 | 11,277,932 2.3 1 0.943
3 9,112,370 271,698 | 29,010,142 8,891,538 | 20,118,604 3.3 2 0.890
4 8,596,576 256,319 | 37,606,718 9,147,857 | 28,458,861 4.1 3 0.840
5 8,109,977 241,810 | 45,716,695 9,389,667 | 36,327,027 4.9 4 0.792
6 7,650,922 228,123 | 53,367,616 9,617,790 | 43,749,826 5.5 5 0.747
7 7,217,851 215,210 | 60,585,467 9,833,001 | 50,752,466 6.2 6 0.705
8 6,809,293 203,029 | 67,394,760 10,036,029 | 57,358,731 6.7 7 0.665
9 6,423,861 191,536 | 73,818,622 10,227,566 | 63,591,056 7.2 8 0.627
10 6,060,247 180,695 | 79,878,868 10,408,261 | 69,470,608 7.7 9 0.592
Project Effect 1: Project Effect in Selling Surplus
150,000,000 10.0
130,000,000 %0
110,000,000
3 90,000,000
; Benefit
8 70,000,000
= Cost
T
§ 50,000,000 —B/C
-]
30,000,000
10,000,000
-10,000,000 1 2 3 4 5 6 7 8 9 10 0.0
Year
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 5,760,374 | 8,331,840 5,760,374 8,331,840 | -2,571,466 0.7
2 5,434,315 288,000 | 11,194,690 8,619,840 2,574,850 1.3
3 5,126,713 271,698 | 16,321,403 8,891,538 7,429,864 1.8
4 4,836,521 256,319 | 21,157,924 9,147,857 | 12,010,067 2.3
5 4,562,756 241,810 | 25,720,680 9,389,667 | 16,331,013 2.7
6 4,304,487 228,123 | 30,025,167 9,617,790 | 20,407,376 3.1
7 4,060,837 215,210 | 34,086,004 9,833,001 | 24,253,003 3.5
8 3,830,978 203,029 | 37,916,982 10,036,029 | 27,880,952 3.8
9 3,614,130 191,536 | 41,531,112 10,227,566 | 31,303,546 4.1
10 3,409,557 180,695 | 44,940,668 10,408,261 | 34,532,408 4.3
150,000,000 10.0
Project Effect 2: Project Effect in Saving Production Cost 90
130,000,000 ’
8.0
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=
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Cost - Benefit Analysis in Monthly Base

Kadobogo Pilot Area: PM2

PRV2

Project Effect 1:Selling of Surplus Water by NRW Reduction Activity
Month Benefit Cost Effect of the Action

Benefit Cost NPV B/C
2019/1 0 2,099,000 0 2,099,000 | -2,099,000 0.0
2019/2 167,378 12,720 167,378 2,111,720 | -1,944,342 0.1
2019/3 167,378 12,720 334,757 2,124,440 | -1,789,683 0.2
2019/4 167,378 12,720 502,135 2,137,160 | -1,635,025 0.2
2019/5 167,378 12,720 669,514 2,149,880 | -1,480,366 03
2019/6 167,378 12,720 836,892 2,162,600 | -1,325,708 0.4
2019/7 167,378 12,720 1,004,270 2,175,320 | -1,171,050 0.5
2019/8 167,378 12,720 1,171,649 2,188,040 | -1,016,391 0.5
2019/9 167,378 12,720 1,339,027 2,200,760 -861,733 0.6
2019/10 167,378 12,720 1,506,406 2,213,480 -707,074 0.7
2019/11 167,378 12,720 1,673,784 2,226,200 -552,416 0.8
2019/12 167,378 12,720 1,841,162 2,238,920 -397,758 0.8
2019/13 167,378 12,720 2,008,541 2,251,640 -243,099 0.9
2019/14 167,378 12,720 2,175,919 2,264,360 -88,441 1.0
15,000,000
Project Effect 1: Monthly B/C in Selling Surplus Water

13,000,000
11,000,000
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Project Effect 2: Saving of Production Cost by NRW Reduction Activity

Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C

2019/1 0| 2,099,000 0 2,099,000 | -2,099,000 0.0
2019/2 94,169 12,720 94,169 2,111,720 | -2,017,551 0.0
2019/3 94,169 12,720 188,338 2,124,440 | -1,936,102 0.1
2019/4 94,169 12,720 282,506 2,137,160 | -1,854,654 0.1
2019/5 94,169 12,720 376,675 2,149,880 | -1,773,205 0.2
2019/6 94,169 12,720 470,844 2,162,600 | -1,691,756 0.2
2019/7 94,169 12,720 565,013 2,175,320 | -1,610,307 0.3
2019/8 94,169 12,720 659,182 2,188,040 | -1,528,858 0.3
2019/9 94,169 12,720 753,350 2,200,760 | -1,447,410 0.3
2019/10 94,169 12,720 847,519 2,213,480 | -1,365,961 0.4
2019/11 94,169 12,720 941,688 2,226,200 | -1,284,512 0.4
2019/12 94,169 12,720 1,035,857 2,238,920 | -1,203,063 0.5
2019/13 94,169 12,720 1,130,026 2,251,640 | -1,121,614 0.5
2019/14 94,169 12,720 1,224,194 2,264,360 | -1,040,166 0.5
2019/15 94,169 12,720 1,318,363 2,277,080 -958,717 0.6
2019/16 94,169 12,720 1,412,632 2,289,800 -877,268 0.6
2019/17 94,169 12,720 1,506,701 2,302,520 -795,819 0.7
2019/18 94,169 12,720 1,600,870 2,315,240 -714,370 0.7
2019/19 94,169 12,720 1,695,038 2,327,960 -632,922 0.7
2019/20 94,169 12,720 1,789,207 2,340,680 -551,473 0.8
2019/21 94,169 12,720 1,883,376 2,353,400 -470,024 0.8
2019/22 94,169 12,720 1,977,545 2,366,120 -388,575 0.8
2019/23 94,169 12,720 2,071,714 2,378,840 -307,126 0.9
2019/24 94,169 12,720 2,165,882 2,391,560 -225,678 0.9
2019/25 94,169 12,720 2,260,051 2,404,280 -144,229 0.9
2019/26 94,169 12,720 2,354,220 2,417,000 -62,780 1.0

15,000,000

Project Effect 2: Monthly B/Cin Saving Production Cost
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Selling Water
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Leakage Repair WoP
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Leakage Repair Cost
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2,099,000
Frw/m3 567
Frw/m3 319
m3/h 0.41
m3/month 295
Frw/month 167,378
Frw/month 94,169
Times/Mont 21
Times/Mont 0.5
Time 25,440



Cost - Benefit Analysis in Yealy Base
Kadobogo Pilot Area: PM2

PRV2
Project Effect 1:Selling of Surplus Water by NRW Reduction Activity Discontraei% 6.0
Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C Conversion Factor  1/(1+{)\"
1 1,841,162 | 2,238,920 1,841,162 | 2,238,920 -397,758 0.8 0 1.000
2 1,736,946 144,000 3,578,108 | 2,382,920 1,195,188 1.5 1 0.943
3 1,638,628 135,849 5,216,736 | 2,518,769 2,697,967 21 2 0.890
4 1,545,875 128,159 6,762,611 | 2,646,929 4,115,683 2.6 3 0.840
5 1,458,373 120,905 8,220,985 | 2,767,834 5,453,151 3.0 4 0.792
6 1,375,824 114,061 9,596,808 | 2,881,895 6,714,913 3.3 5 0.747
7 1,297,947 107,605 10,894,755 | 2,989,500 7,905,255 3.6 6 0.705
8 1,224,478 101,514 12,119,233 | 3,091,015 9,028,219 3.9 7 0.665
9 1,155,168 95,768 13,274,401 | 3,186,783 | 10,087,618 4.2 8 0.627
10 1,089,781 90,347 14,364,182 | 3,277,130 | 11,087,052 4.4 9 0.592
150,000,000 10.0
Project Effect 1: Project Effectin Selling Surplus
130,000,000 2.0
8.0
110,000,000
7.0
E 90,000,000 60
i Benefit
S 70,000,000
= Cost
@
& 50,000,000 ——B/C
3]
30,000,000
10,000,000
-10,000,000 1 2 3 4 5 6 7 8 9 10 0.0
Year
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 1,035,857 | 2,238,920 1,035,857 | 2,238,920 | -1,203,063 0.5
2 977,223 144,000 2,013,080 | 2,382,920 -369,840 0.8
3 921,909 135,849 2,934,989 | 2,518,769 416,220 1.2
4 869,725 128,159 3,804,714 | 2,646,929 1,157,786 1.4
5 820,496 120,905 4,625,210 | 2,767,834 1,857,376 1.7
6 774,052 114,061 5,399,262 | 2,881,895 2,517,367 1.9
7 730,238 107,605 6,129,501 | 2,989,500 3,140,000 21
8 688,904 101,514 6,818,405 | 3,091,015 3,727,390 2.2
9 649,909 95,768 7,468,314 | 3,186,783 4,281,531 2.3
10 613,122 90,347 8,081,436 | 3,277,130 4,804,306 2.5
150,000,000 10.0
Project Effect 2: Project Effect in Saving Production Cost 9.0
130,000,000 ’
8.0
110,000,000
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Cost - Benefit Analysis in Monthly Base
Kadobogo Pilot Area: PM3
PRV3

Project Effect 1: Selling of Surplus Water by NRW Reduction Activity

Month Benefit Cost Effect of the Action
Benefit Cost NPV B/C
2019/1 0| 2,649,000 0 2,649,000 | -2,649,000 0.0
2019/2 1,526,818 12,720 1,526,818 2,661,720 | -1,134,902 0.6 Construction Cost
2019/3 1,526,818 12,720 3,053,635 2,674,440 379,195 1.1 W ater Price Frw/m3
2019/4 1,526,818 12,720 4,580,453 2,687,160 1,893,293 1.7 Production Cost Frw/m3
2019/5 1,526,818 12,720 6,107,270 2,699,880 3,407,390 2.3 Effect Qmnf m3/h
2019/6 1,526,818 12,720 7,634,088 2,712,600 4,921,488 2.8 Effect Qmnf m3/month
2019/7 1,526,818 12,720 9,160,906 2,725,320 6,435,586 3.4 Selling Water Frw/month
2019/8 1,526,818 12,720 | 10,687,723| 2,738,040 | 7,940683] 3.9 Frodudion Cost Frw/month
2019/9 1,526,818 12,720 | 12,214,541 2,750,760 9,463,781 4.4 Leakage Repair WoP Times/Moni
2019/10 1,526,818 12,720 | 13,741,358 2,763,480 | 10,977,878 5.0 Leakage Repair WP Times/Moni
2019/11 1,526,818 12,720 | 15,268,176 2,776,200 | 12,491,976 55 Leakage Repair Cost Time
2019/12 1,526,818 12,720 | 16,794,994 2,788,920 | 14,006,074 6.0
15,000,000 10.0
Project Effect 1: Monthly B/C in Selling Surplus Water 90
13,000,000
8.0
11,000,000
7.0
E 9,000,000
3 7,000,000 peneft
E‘ Cost
[
& 5,000,000 —B/C
3,000,000
1,000,000
-1,000,000
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
Month Benefit Cost Effect of the Action
Benefit Cost NPV B/C
2019/1 0| 2,649,000 0 2,649,000 | -2,649,000 0.0
2019/2 859,003 12,720 859,003 2,661,720 | -1,802,717 0.3
2019/3 859,003 12,720 1,718,006 2,674,440 -956,434 0.6
2019/4 859,003 12,720 2,577,010 2,687,160 -110,150 1.0
2019/5 859,003 12,720 3,436,013 2,699,880 736,133 1.3
2019/6 859,003 12,720 4,295,016 2,712,600 1,582,416 1.6
2019/7 859,003 12,720 5,154,019 2,725,320 2,428,699 1.9
2019/8 859,003 12,720 6,013,022 2,738,040 3,274,982 2.2
2019/9 859,003 12,720 6,872,026 2,750,760 4,121,266 25
2019/10 859,003 12,720 7,731,029 2,763,480 4,967,549 2.8
2019/11 859,003 12,720 8,590,032 2,776,200 5,813,832 3.1
2019/12 859,003 12,720 9,449,035 2,788,920 6,660,115 3.4
15,000,000 10.0
Project Effect 2: Monthly B/C in Saving Production Cost 9.0
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8.0
11,000,000
_ 7.0
E 9,000,000 60
éi 7,000,000 5.0 Benefit
;-:': Cost
§ 5000000 —c
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Cost - Benefit Analysis in Yealy Base
Kadobogo Pilot Area: PM3

PRV3
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity Discount Ratei% 6.0
. Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C | Conversion Factor 1/(1+j)A"
1 16,794,994 | 2,788,920 | 16,794,994 2,788,920 | 14,006,074 6.0 0 1.000
2 15,844,334 144,000 | 32,639,327 2,932,920 | 29,706,407 11.1 1 0.943
3 14,947,485 135,849 | 47,586,812 3,068,769 | 44,518,043 15.5 2 0.890
4 14,101,400 128,159 | 61,688,212 3,196,929 | 58,491,284 19.3 3 0.840
5 13,303,208 120,905 | 74,991,420 3,317,834 | 71,673,586 22.6 4 0.792
6 12,550,196 114,061 87,541,616 3,431,895 | 84,109,721 25.5 5 0.747
7 11,839,808 107,605 | 99,381,424 3,539,500 | 95,841,924 28.1 6 0.705
8 11,169,630 101,514 | 110,551,054 3,641,015 | 106,910,039 30.4 7 0.665
9 10,537,387 95,768 | 121,088,441 3,736,783 | 117,351,658 324 8 0.627
10 9,940,931 90,347 | 131,029,372 3,827,130 | 127,202,242 34.2 9 0.592
Project Effect 1: Project Effect in Selling Surplus
150,000,000 50.0
130,000,000 450
40.0
110,000,000
_ 342350
3
H 90,000,000 30.0
b Benefit
8 70,000,000 25.0
E‘ Cost
E 50,000,000 200 __gc
15.0
30,000,000
10.0
10,000,000 5o
-10,000,000 1 2 3 4 5. 6 7 8 9 10 0.0
Year
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 9,449,035 | 2,788,920 9,449,035 2,788,920 6,660,115 3.4
2 8,914,184 144,000 | 18,363,219 2,932,920 | 15,430,299 6.3
3 8,409,608 135,849 | 26,772,827 3,068,769 | 23,704,058 8.7
4 7,933,592 128,159 | 34,706,419 3,196,929 | 31,509,491 10.9
5 7,484,521 120,905 | 42,190,940 3,317,834 | 38,873,106 12.7
6 7,060,869 114,061 | 49,251,809 3,431,895 | 45,819,914 14.4
7 6,661,197 107,605 | 55,913,006 3,539,500 | 52,373,505 15.8
8 6,284,148 101,514 | 62,197,154 3,641,015 | 58,556,139 171
9 5,928,442 95,768 | 68,125,596 3,736,783 | 64,388,813 18.2
10 5,592,869 90,347 | 73,718,465 3,827,130 | 69,891,335 19.3
150,000,000 50.0
Project Effect 2: Project Effect in Saving Production Cost 45.0
130,000,000 ’
40.0
110,000,000
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E 90,000,000 30.0
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Cost - Benefit Analysis in Monthly Base

Ruyenzi Pilot Area RY1
PRV1

Project Effect 1: Selling of Surplus Water by NRW Reduction Activity

. Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 3,153,000 0 3,153,000 | -3,153,000 0.0
2019/2 1,994,803 12,720 1,994,803 3,165,720 | -1,170,917 0.6 Construction Cost
2019/3 1,994,803 12,720 3,989,606 3,178,440 811,166 1.3 Water Price Frw/m3
2019/4 1,994,803 12,720 5,984,410 3,191,160 2,793,250 1.9 Production Cost Frw/m3
2019/5 1,994,803 12,720 7,979,213 3,203,880 4,775,333 2.5 Effect Qmnf
2019/6 1,994,803 12,720 9,974,016 3,216,600 6,757,416 3.1 Effect Qmnf m3/month
2019/7 1,994,803 12,720 | 11,968,819 3,229,320 8,739,499 3.7 Selling Water Frw/month
2019/8 1,994,803 | 12,720 | 13,963,622 | 3,242,040 | 10,721,582 4.3 Frodudion Cost Frw/month
2019/9 1,994,803 12,720 | 15,958,426 3,254,760 | 12,703,666 4.9 Leakage Repair WoP Times/Moni
2019/10 1,994,803 12,720 | 17,953,229 3,267,480 | 14,685,749 5.5 Leakage Repair WP Times/Moni
2019/11 1,994,803 12,720 | 19,948,032 3,280,200 | 16,667,832 6.1 Leakage Repair Cost Time
2019/12 1,994,803 12,720 | 21,942,835 3,292,920 | 18,649,915 6.7
20,000,000 10.0
18,000,000 Project Effect 1: Monthly B/C in Selling Surplus Water 9.0
16,000,000 8.0
14,000,000
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8 10,000,000 Benefit
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Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 3,153,000 0 3,153,000 | -3,153,000 0.0
2019/2 1,074,902 12,720 1,074,902 3,165,720 | -2,090,818 0.3
2019/3 1,074,902 12,720 2,149,805 3,178,440 | -1,028,635 0.7
2019/4 1,074,902 12,720 3,224,707 3,191,160 33,547 1.0
2019/5 1,074,902 12,720 4,299,610 3,203,880 1,095,730 1.3
2019/6 1,074,902 12,720 5,374,512 3,216,600 2,157,912 1.7
2019/7 1,074,902 12,720 6,449,414 3,229,320 3,220,094 2.0
2019/8 1,074,902 12,720 7,524,317 3,242,040 4,282,277 2.3
2019/9 1,074,902 12,720 8,599,219 3,254,760 5,344,459 2.6
2019/10 1,074,902 12,720 9,674,122 3,267,480 6,406,642 3.0
2019/11 1,074,902 12,720 | 10,749,024 3,280,200 7,468,824 3.3
2019/12 1,074,902 12,720 | 11,823,926 3,292,920 8,531,006 3.6
20,000,000 10.0
18,000,000 Project Effect 2: Monthly B/C in Saving Production Cost 9.0
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_ 14,000,000 7.0
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Cost - Benefit Analysis in Yealy Base
Ruyenzi Pilot Area

PRV1
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity Discount Ratei% 6.0
) Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C | Conversion Factor 1/(1+j)A"
1 21,942,835 | 3,292,920 21,942,835 3,292,920 | 18,649,915 6.7 0 1.000
2 20,700,788 144,000 42,643,623 3,436,920 | 39,206,703 12.4 1 0.943
3 19,529,045 135,849 62,172,668 3,572,769 | 58,599,899 17.4 2 0.890
4 18,423,628 128,159 80,596,296 3,700,929 | 76,895,367 21.8 3 0.840
5 17,380,781 120,905 97,977,077 3,821,834 | 94,155,243 25.6 4 0.792
6 16,396,963 114,061 | 114,374,040 3,935,895 | 110,438,144 29.1 5 0.747
7 15,468,833 107,605 | 129,842,873 4,043,500 | 125,799,372 321 6 0.705
8 14,593,239 101,514 | 144,436,111 4,145,015 | 140,291,096 34.8 7 0.665
9 13,767,206 95,768 | 158,203,317 4,240,783 | 153,962,534 37.3 8 0.627
10 12,987,930 90,347 | 171,191,248 4,331,130 | 166,860,118 39.5 9 0.592
Project Effect 1: Project Effect in Selling Surplus
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250,000,000
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< 200,000,000
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Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 11,823,926 | 3,292,920 11,823,926 3,292,920 8,531,006 3.6
2 11,154,648 144,000 22,978,574 3,436,920 | 19,541,654 6.7
3 10,523,252 135,849 33,501,826 3,572,769 | 29,929,057 9.4
4 9,927,597 128,159 43,429,423 3,700,929 | 39,728,494 11.7
5 9,365,657 120,905 52,795,080 3,821,834 | 48,973,246 13.8
6 8,835,526 114,061 61,630,606 3,935,895 | 57,694,711 15.7
7 8,335,402 107,605 69,966,007 4,043,500 | 65,922,507 17.3
8 7,863,586 101,514 77,829,594 4,145,015 | 73,684,579 18.8
9 7,418,478 95,768 85,248,071 4,240,783 | 81,007,288 20.1
10 6,998,564 90,347 92,246,635 4,331,130 | 87,915,505 21.3
150,000,000 50.0
Project Effect 2: Project Effect in Saving Production Cost 45.0
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Cost - Benefit Analysis in Monthly Base
Ruyenzi Pilot Area RY2

PRV2
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity
Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
20191 0| 5,599,000 0 5,599,000 | -5,599,000 0.0
2019/2 485,914 12,720 485,914 5,611,720 | -5,125,806 0.1 Construction Cost
2019/3 485,914 12,720 971,827 5,624,440 | -4,652,613 0.2 Water Price Frw/m3
2019/4 485,914 12,720 1,457,741 5,637,160 | -4,179,419 0.3 Production Cost Frw/m3
2019/5 485,914 12,720 1,943,654 5,649,880 | -3,706,226 0.3 Effect Qmnf m3/h
2019/6 485,914 12,720 2,429,568 5,662,600 | -3,233,032 0.4 Effect Qmnf m3/month
2019/7 485,914 12,720 2,915,482 5,675,320 | -2,759,838 0.5 Selling Water Frw/month
2019/8 485,914 12,720 | 3,401,395| 5688040 | -2,286645| 0.6 produetion Lost Frw/month
2019/9 485,914 12,720 3,887,309 5,700,760 | -1,813,451 0.7 Leakage Repair WoP Times/Moni
2019/10 485,914 12,720 4,373,222 5,713,480 | -1,340,258 0.8 Leakage Repair WP Times/Moni
2019/11 485,914 12,720 4,859,136 5,726,200 -867,064 0.8 Leakage Repair Cost Time
2019/12 485,914 12,720 5,345,050 5,738,920 -393,870 0.9
2019/13 485,914 12,720 5,830,963 5,751,640 79,323 1.0
2019/14 485,914 12,720 6,316,877 5,764,360 552,517 1.1
15,000,000 10.0
Project Effect 1: Monthly B/Cin Selling Surplus Water
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Project Effect 2: Saving of Production Cost by NRW Reduction Activity
Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
20191 0| 5,599,000 0 5,599,000 | -5,599,000 0.0
2019/2 261,835 12,720 261,835 5,611,720 | -5,349,885 0.0
2019/3 261,835 12,720 523,670 5,624,440 | -5,100,770 0.1
2019/4 261,835 12,720 785,506 5,637,160 | -4,851,654 0.1
2019/5 261,835 12,720 1,047,341 5,649,880 | -4,602,539 0.2
2019/6 261,835 12,720 1,309,176 5,662,600 | -4,353,424 0.2
2019/7 261,835 12,720 1,571,011 5,675,320 | -4,104,309 0.3
2019/8 261,835 12,720 1,832,846 5,688,040 | -3,855,194 0.3
2019/9 261,835 12,720 2,094,682 5,700,760 | -3,606,078 0.4
2019/10 261,835 12,720 2,356,517 5,713,480 | -3,356,963 0.4
2019/11 261,835 12,720 2,618,352 5,726,200 | -3,107,848 0.5
2019/12 261,835 12,720 2,880,187 5,738,920 | -2,858,733 0.5
2019/13 261,835 12,720 3,142,022 5,751,640 | -2,609,618 0.5
2019/14 261,835 12,720 3,403,858 5,764,360 | -2,360,502 0.6
2019/15 261,835 12,720 3,665,693 5,777,080 | -2,111,387 0.6
2019/16 261,835 12,720 3,927,528 5,789,800 | -1,862,272 0.7
2019/17 261,835 12,720 4,189,363 5,802,520 | -1,613,157 0.7
2019/18 261,835 12,720 4,451,198 5,815,240 | -1,364,042 0.8
2019/19 261,835 12,720 4,713,034 5,827,960 | -1,114,926 0.8
2019/20 261,835 12,720 4,974,869 5,840,680 -865,811 0.9
2019/21 261,835 12,720 5,236,704 5,853,400 -616,696 0.9
2019/22 261,835 12,720 5,498,539 5,866,120 -367,581 0.9
2019/23 261,835 12,720 5,760,374 5,878,840 -118,466 1.0
15,000,000 10.0
Project Effect 2: Monthly B/Cin Saving Production Cost 9.0
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Cost - Benefit Analysis in Yealy Base
Ruyenzi Pilot Area RY1

PRV2
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity  piscountRatei% 6.0
) Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C |conversion Factor 1/(1+{)A"
1 5,345,050 | 5,738,920 5,345,050 | 5,738,920 -393,870 0.9 0 1.000
2 5,042,500 144,000 10,387,549 | 5,882,920 4,504,629 1.8 1 0.943
3 4,757,075 135,849 15,144,624 | 6,018,769 9,125,855 2.5 2 0.890
4 4,487,807 128,159 19,632,431 | 6,146,929 | 13,485,503 3.2 3 0.840
5 4,233,780 120,905 23,866,211 | 6,267,834 | 17,598,377 3.8 4 0.792
6 3,994,132 114,061 27,860,343 (6,381,895 | 21,478,448 4.4 5 0.747
7 3,768,049 107,605 31,628,392 | 6,489,500 | 25,138,892 4.9 6 0.705
8 3,554,763 101,514 35,183,155 (6,591,015 | 28,592,141 5.3 7 0.665
9 3,353,550 95,768 38,536,706 | 6,686,783 | 31,849,923 5.8 8 0.627
10 3,163,727 90,347 41,700,432 | 6,777,130 | 34,923,302 6.2 9 0.592
Project Effect 1: Project Effect in Selling Surplus
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Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 2,880,187 | 5,738,920 2,880,187 | 5,738,920 | -2,858,733 0.5
2 2,717,158 144,000 5,597,345 | 5,882,920 -285,575 1.0
3 2,563,356 135,849 8,160,701 | 6,018,769 2,141,932 1.4
4 2,418,261 128,159 10,578,962 | 6,146,929 4,432,033 1.7
5 2,281,378 120,905 12,860,340 | 6,267,834 6,592,506 21
6 2,152,243 114,061 15,012,583 | 6,381,895 8,630,688 2.4
7 2,030,418 107,605 17,043,002 | 6,489,500 | 10,553,501 2.6
8 1,915,489 101,514 18,958,491 | 6,591,015 | 12,367,476 2.9
9 1,807,065 95,768 20,765,556 | 6,686,783 | 14,078,773 3.1
10 1,704,778 90,347 22,470,334 (6,777,130 | 15,693,204 3.3
150,000,000 10.0
Project Effect 2: Project Effect in Saving Production Cost 90
130,000,000 ’
8.0
110,000,000
7.0
E 90,000,000 60
8 70,000,000 5.0 Benefit
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[
& 50,000,000 0 —B/C
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Cost - Benefit Analysis in Monthly Base
Ruyenzi Pilot Area RY1

PRV3

Project Effect 1: Selling of Surplus Water by NRW Reduction Activity

Effect of the Action

Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 1,829,000 0 1,829,000 | -1,829,000 0.0
2019/2 306,893 12,720 306,893 1,841,720 | -1,534,827 0.2 Construction Cost
2019/3 306,893 12,720 613,786 1,854,440 | -1,240,654 0.3 Water Price
2019/4 306,893 12,720 920,678 1,867,160 -946,482 0.5 Production Cost
2019/5 306,893 12,720 1,227,571 1,879,880 -652,309 0.7 Effect Qmnf
2019/6 306,893 12,720 1,534,464 1,892,600 -358,136 0.8 Effect Qmnf
2019/7 306,893 12,720 1,841,357 1,905,320 -63,963 1.0 Selling Water
2019/8 306,893 12,720| 2148250 1,918040| 230210 1.1 Frodudion Cost
2019/9 306,893 12,720 2,455,142 1,930,760 524,382 1.3 Leakage Repair WoP
2019/10 306,893 12,720 2,762,035 1,943,480 818,555 1.4 Leakage Repair WP
2019/11 306,893 12,720 3,068,928 1,956,200 1,112,728 1.6 Leakage Repair Cost
2019/12 306,893 12,720 3,375,821 1,968,920 1,406,901 1.7
15,000,000 10.0
Project Effect 1: Monthly B/C in Selling Surplus Water 20
13,000,000 ’
8.0
11,000,000
7.0
E 9,000,000 60
b Benefit
8 7,000,000 5.0
= Cost
g 4.0
& 5,000,000 : B/C
3.0
3,000,000
1,000,000
-1,000,000
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Month Benefit Cost
Benefit Cost NPV B/C
2019/1 0| 1,829,000 0 1,829,000 | -1,829,000 0.0
2019/2 165,370 12,720 165,370 1,841,720 | -1,676,350 0.1
2019/3 165,370 12,720 330,739 1,854,440 | -1,523,701 0.2
2019/4 165,370 12,720 496,109 1,867,160 | -1,371,051 0.3
2019/5 165,370 12,720 661,478 1,879,880 | -1,218,402 0.4
2019/6 165,370 12,720 826,848 1,892,600 | -1,065,752 0.4
2019/7 165,370 12,720 992,218 1,905,320 -913,102 0.5
2019/8 165,370 12,720 1,157,587 1,918,040 -760,453 0.6
2019/9 165,370 12,720 1,322,957 1,930,760 -607,803 0.7
2019/10 165,370 12,720 1,488,326 1,943,480 -455,154 0.8
2019/11 165,370 12,720 1,653,696 1,956,200 -302,504 0.8
2019/12 165,370 12,720 1,819,066 1,968,920 -149,854 0.9
15,000,000 10.0
Project Effect 2: Monthly B/C in Saving Production Cost 9.0
13,000,000 :
8.0
11,000,000
7.0
B
& 900,000 6.0
& 7,000,000 5.0 Benefit
& Cost
7] 4.0
§ 5000,000 B/c
3.0
3,000,000
2.0
1,000,000 TN 10
-1,000,000 00 ey 7 TR Futiiig 9 10 11 12 0.0

1,829,000
Frw/m3 592
Frw/m3 319
m3/h 0.72
m3/month 518
Frw/month 306,893
Frw/month 165,370
Times/Mont 2.0
Times/Mont 0.5
RWF/Time 25,440



Cost - Benefit Analysis in Yealy Base
Ruyenzi Pilot Area: RY1

PRV3
Project Effect 1: Selling of Surplus Water by NRW Reduction Activity  piscountratei% 6.0
) Effect of the Action Evaluation Period 10
Year Benefit Cost
Benefit Cost NPV B/C | Conversion Factor  1/(1+j)\"
1 3,375,821 | 1,968,920 3,375,821 | 1,968,920 1,406,901 1.7 0 1.000
2 3,184,737 144,000 6,560,557 2,112,920 | 4,447,637 3.1 1 0.943
3 3,004,468 135,849 9,565,026 | 2,248,769 7,316,257 4.3 2 0.890
4 2,834,404 128,159 | 12,399,430 (2,376,929 | 10,022,502 5.2 3 0.840
5 2,673,966 120,905 | 15,073,396 (2,497,834 | 12,575,563 6.0 4 0.792
6 2,522,610 114,061 17,596,006 | 2,611,895 | 14,984,111 6.7 5 0.747
7 2,379,820 107,605 | 19,975,827 (2,719,500 | 17,256,326 7.3 6 0.705
8 2,245,114 101,514 | 22,220,940 (2,821,015 | 19,399,925 7.9 7 0.665
9 2,118,032 95,768 | 24,338,972 2,916,783 | 21,422,189 8.3 8 0.627
10 1,998,143 90,347 | 26,337,115 3,007,130 | 23,329,985 8.8 9 0.592
Project Effect 1: Project Effect in Selling Surplus
150,000,000 20.0
130,000,000 18.0
16.0
110,000,000
14.0
B
H 90,000,000 12.0
b Benefit
8 70,000,000
e Cost
k]
§ 50,000,000 —B/C
-]
30,000,000
10,000,000
-10,000,000 1 2 3 4 5. 6 2 8 9 10 0.0
Year
Project Effect 2: Saving of Production Cost by NRW Reduction Activity
. Effect of the Action
Year Benefit Cost
Benefit Cost NPV B/C
1 1,819,066 | 1,968,920 1,819,066 | 1,968,920 -149,854 0.9
2 1,716,100 144,000 3,535,165 | 2,112,920 1,422,245 1.7
3 1,618,962 135,849 5,154,127 | 2,248,769 2,905,358 2.3
4 1,527,323 128,159 6,681,450 (2,376,929 | 4,304,521 2.8
5 1,440,870 120,905 8,122,320 | 2,497,834 5,624,486 3.3
6 1,359,312 114,061 9,481,632 | 2,611,895 6,869,736 3.6
7 1,282,369 107,605 | 10,764,001 |2,719,500 8,044,501 4.0
8 1,209,783 101,514 | 11,973,784 (2,821,015 9,152,769 4.2
9 1,141,304 95,768 | 13,115,088 | 2,916,783 | 10,198,305 4.5
10 1,076,702 90,347 | 14,191,790 | 3,007,130 | 11,184,660 4.7
150,000,000 20.0
Project Effect 2: Project Effect in Saving Production Cost 18.0
130,000,000 :
16.0
110,000,000
14.0
E 90,000,000 12.0
8 70,000,000 10.0 Benefit
& Cost
[
& 50,000,000 8.0 o
30,000,000
10,000,000

-10,000,000




Attachment 6: Equipment List of the Monitoring System
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Project for Strengthening NRW Control in Kigali City Water Network

Procurement Work for the Equipment of the Monitoring System

Inspection Report for Pre Site Acceptance Test on Installation and Performance

Attachement 1: List of the Site

Water Flow Meter(FIT, FQS)

PIT: Pressure

No. Location Manhole Datalogger
No. Type DN mm [Pulse Reader| Meter (bar)
M1 5 FIT (E &H W3800) 150
1 Manhole
M2 6 FIT(E &H W800) 200 40 XX
2 Bridge - 7 FQS(SENSUS) 40
3 Manhole M13 8 FIT(E &H W800) 80 40 X
4 Manhole M3 9 FIT(E & H W800) 150 40 X
5 Manhole M6 15 FIT(E &H W800) 80 40 X
6 Manhole M7 18 FIT(E & H W800) 100 40 X
7 Manhole M8 19 FIT(E &H W800) 200 40 X
8 Manhole M9 20 FIT(E & H W800) 50 40 X
9 Manhole M10 21 FIT(E &H W800) 100 40 X
23 FIT(E&H W800) 250 40
10 Manhole M17 XX
24 FIT(E&H W800) 150 40
28 FIT(E&H W800) 200 40
11 Manhole M20 XX
37 FIT(E&H W800) 200
29 FIT(E&H W800) 200 40
12 Manhole M19 XX
33 FIT(E&H W800) 80 40
13 Manhole M15 30 FIT(E & H W800) 300 40 X
14 Manhole M14 31 FIT(E &H W800) 300 40 X
15 Ntora Reservoir MI18 32 FIT: UFM(E&H) 600 X
16 Manhole M12 34 FIT(E &H W800) 200 40 X
17 Manhole M21 36 FIT(E & H W800) 80 40 X
18 Manhole M22 38 FIT(E &H W800) 200 40 X
1 ex.FQS (SENSUS) 150 X 40
Pump House
2 ex.FIT (Krohne) 600 40
19 Pump House 3 ex.FQS (SENSUS) 250 X 40
Nzove WTP 4 ex.FQS (SENSUS) 200
Skol 5 ex.FQS(STORONGONE) 150
New Pump House 46 FIT (E&H) 600 40
Operator Room XX
10 ex.FQS (SENSUS) 150 X
M4 11 FIT(E&H W800) 80
WASAC 12 ex.FIT (Krohne) 300
20 Kimisagara WTP M5 13 FIT(E&H W800) 80 X
WASAC 14 FIT(E&H W400) 400
WASAC 35 FIT(E&H W400) 400
Pump House 40

Operation Room

XX




Water Flow Meter(FIT, FQS)

PIT: Pressure

No. Location Manhole Datalogger
No. Type DN mm [Pulse Reader| Meter (bar)
40 FIT(E&H W800) 80
WASAC
. 41 FIT(E&H W800) 80
21 Gihogwe PS
WASAC 42 FIT(E&H W800) 100
Pump House 40 XX
- 43 FIT(E&H W800) 100
22 Jali PS MIl1 44 FIT(E&H W800) 125
Pump House 40 X
- 16 FIT(E&H W800) 80
23 Kizanye PS - 17 FIT(E&H W800) 80
Pump House 40 X
M16 25 FIT(E&H W800) 100 40
24 Mburabutoro PS
Pump House X
25 Byimana PS M23 39 FIT(E&H W800) 150 40
Pump House X
2% Mumena PS 22 FIT(E&H W800) 100
Pump House 40 X
27 New Mt. Kigali
Reservoir Pump House 45 ex.FIT(E&H) 400 x
28 RDF - 47 FIT(E&H W800) 150 X
Total 23 46 29 35
Note:

FIT: Flow Indicator Transmitter (Electromagnetic Flow Meter)
UFM: Ultrasonic Flow Meter

FQS: Flow Quantity Sampler (Mechanical Flow Meter)
PIT: Pressure Indicator Transmitter




Attachment 7: Support for Countermeasures Taken Against
COVID-19



@\NASAC

‘Dignifving Life’

Kigali | | JUN ZUZ0
No. 11.07.024M[f)’Tf/ZOZO/CEO-DUWSS/]b

Mr. MARUO Shin
Chief Representative

JICA Rwanda Office

Dear Sir,

Re: Request for support to WASAC strategic response to COVID-19

In line with national measures to reduce risks of infection and spread of COVID-19, WASAC is doing its
best to ensure continuity of water supply and sanitation services to its esteemed customers and
stakeholders.

With reference to JICA's cooperation with WASAC and cognizant of JICA’s wide experience in dealing
with disasters, pandemics included, WASAC wishes to request JICA’s support to strategically respond to
COVID-19 challenging circumstances.

Further to technical discussions held, and from the long list of strategic responses to COVID-19 for water
sector herewith attached, we have identified key priority interventions as follows:

- Support to provide temporary water supply in critical areas by purchasing and installing Plastic
Tanks to be regularly filled by water tankers. Given the procurement and logistics procedures
involved in purchasing water tankers, they might be locally hired in the midterm.

- Development of Business Continuity Plan to improve WASAC resilience to COVID-19 and other
disasters that might impact the company’s daily operations including strategies to overcome
affiliated risks.

- Procurement of essential supplies such as chemicals like coagulants, chlorine and reagents
which are necessary to sustain water supply operations and services.

- Procurement of some maintenance materials (pipe connection, fittings, PRVs, floater valves).

- Financial support to help the company to cover the decrease of revenue during this outbreak.

We take this opportunity to reiterate our appreciation of JICA’s usual collaboration and look forward to

Sincerely,

Eng. Aime MUZOLA
Chief Executive Officer

Copy to:
- Hon. Minister of Infrastructure

- Permanent Secretary - MININFRA

KN4 AvE, CENTENARY HOUSE, Nyarugenge Districe, Kigali City, Rwanda, Tel: + [250) 783181427
E-mail: wasar@wasac rw, WwwW.wWa sacrw



Attachment Long list for strategic response on COVID-19 for water sector
No Erkarity Avaliabity | Typeof assistance Name of Project ' Contents
[Request to JICA)
Establish Business Continuity Plan (BCP) to continue the essential activities
1 X High Technical Cooperation :?“:"c: o8 asca| Nisiag Bistasen ottty and businesses during the possible future hazardous events, responding to
n and making most of the COVID-19 experiences for the future.
Grant " T i g
2 Medium (Procurement of material) Implementation of BCP F of Y equif to imj BCP
3 Medium  [Technical Cooperation e i of pubiic forweter’ of public program an TV and radio
stablishii elines ror app| ‘e hanaling al T
. _ -, phy di during queing and dealing, and customer Q&A,
4 High  [Technical Cooperation r:'::‘s: Euldﬂ::s and Training Systems for responding to COVID-19. C ized 1g (or consultation) and supp
L ted should be also provided via the phone.
Ihic iclali alen intands $ hilich tha hast mulda far eafn
Grant y Procure p and dities such as hand-washing
6 X Medium i ot of material Sanitation commodities for markets, schools ete, AL s it e
7 Medi Technical C: Imp of Hygiene measures Guidance on correct hygiene measures
" X Medium |31 5 of "J“:;' type tap ’;"::mmw Provision of hygenelcal remedial imp fally for
(Procurement of material) and/or small tank) people who has limited access for clean water
Grant
9 M di Ih Tel. I toal :| del 1 Aleint:
X cccou il M material) of for water of and
Grant z 4
10 X Medium (Procurement of material) Reduction of intermittent water supply 1 Provision of service pipes, customer meters and other materials
Grant i z £ d .
11 X Medium (Pracurement of material] Reduction of intermittent water supply 2 Provision of pipe repair materials
12 X Medium  |Srant Reduction of intermittent water supply 3 Provision of PRV and FVs
(Procurement of material)
Emergency Water Supply Plan for
1)Exisitng Service: Similar to BCP
3 oopera
4 X High lecin’cl 0 ton Study of Emergency Water Supply 2)unserved area/people: Temporary service point and service method such
as allocation of water tanker, temporal kiosk/tanks, PR to residents.
1 Medium Grant Procurement of tele-communication devices and |a. Internet (includi dems and )
{Procurement of material) provision of icati P b. TV conference devices (in UWSSD)
Grant : Provision of e-approval system and TV confi system to all
15 Low (Procurement of material) Provision of remote warking system hrarifas
t
16 Medium ﬁ:;urcmam of material) Improvemeant of water quality supplied Provision of chlerine injection equipment at resarvoir
Financial support to water utilities to mitigate
17 |
X Low Financlal Support e liaiact of daccssd revanne Financial support
1 ik Technical Cooperation/Grant |Water Utility Regional Cooperation against Establis} i ameng water utilities in the region (African
{Procurement of material) COVID-19 (Procurement) countries),
19 X Low P Impravement of water supply to important Upgrade of pipeline and water tank for hospital and clinic/ Enhancement of
facilities distribution facilities
20 Low Grant Improvement of meter reading and billing Provision of eustomer meter (AMR)
21 Low Grant Installation of SCADA for Multiplexed operation  |Upgrade of SCADA




WASAC

Water & Sanitation Corporation
“Wignifying Life*

Kigali, £ & JUL 2020
N° 11.07.024434,4/20/DUWSS-CEO/ts

Mr. MARUO Shin
Chief Representative,
JICA-Rwanda Office

Dear Sir,

RE: Transmission of list of available suppliers for chemicals, reagents, plastic water
storage tanks and different water materials in Rwanda

Reference is made to the Minutes of Meeting concerning JICA support in response to the
COVID-19 emergency here attached.

In this regard, I hereby transmit at your office the list of available suppliers for chemicals,
reagents, plastic water storage tanks and different water materials in Rwanda.

For more information, find annexed copies of list of COVID-19 response activities, list of
suppliers in Rwanda for chemicals, reagents and water materials and technical
specifications for coagulant (Sudfloc 3870) and chemical reagents and water materials.

Yours sincerely, TATION
4 J’é{é‘:\t: == /v C:o "\-.

Eng. Aimé MUZOLA \%’E
Chief Executive Officer /WASAC Lt ’5:“\

KN4 Av3, CENTENARY HOUSE, Nyarugenge District, Kigali City, Rwanda. Tel: + (250) 788181427
E-maili wasac@swasac. rw, wwiwvsva sacrw



MINUTES OF MEETING
CONCERNING
COVID-19 RESPONSE WITHIN THE FRAMEWORK OF

THE PROJECT FOR WATER SUPPLY MASTER PLAN FOR CITY OF KIGALLI
AND
THE PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL
IN KIGALI CITY WATER NETWORK

AGREED UPON BETWEEN

WATER AND SANITATION CORPORATION OF
THE REPUBLIC OF RWANDA
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

The Japan International Cooperation Agency (hereinafter referred to as “JICA”)
and the Water and Sanitation Corporation (hereinafter referred to as ‘“WASAC"),
hereby agree that JICA will provide the following support in response to the
COVID-19 emergency at the request of WASAC, as part of the activities of two
projects: The Project for Water Supply Master Plan for City of Kigali, and the
Project for Strengthening the Non-Revenue Water Control in Kigali City Water
Network.

To provide technical support by Japanese Expert

To provide equipment and chemicals
The details of the activities are listed in ANNEX 1, available suppliers list provide
from WASAC are listed in ANNEX 2 attached herewith.

Both sides agree that WASAC shall report to JICA the resuits of distribution and
utilization record of the equipment and chemicals.

The parties acknowledge and agree that this Minutes of Meeting may be
executed by electronic signature, which is considered as an original signature for
all purposes and has the same force and effect as an original signature.
“Electronic signature” includes faxed versions of an original signature or
electronically scanned and transmitted versions (e.g., via pdf) of an original
sighature.

Annex 1: List of COVID-19 Response Activities
Annex 2: List of available suppliers in Rwanda submitted from WASAC

22/07/2020

Eng. Aimé MUZOLA Mr. MARUO Shin
Chief Executive Officer, Chief Representative,
Water and Sanitation Corporation Rwanda Office

The Republic of Rwanda Japan International Cooperation Agency



Annex 1: List of COVID-19 Response Activities

—
No Item Quantity required with breakdown Purpose Sites to be used Remarks
1 Assistance on Establishing Business Continuity Plan (BCP) develop a document with WASAC task Continue water supply service even sw>m.\.wn. especially HQ and Branches in City of
force team under COVID-19 emergency Kigali
i . Emergency water supply for people :
2 Subcontract with private water tanker owners contract with private water tanker whao have limited access to clean .m:uc Iy to temporal water tanks installed by for five months ( till Dec 2020)
owners item No. 3
water
tank (10nd) * 2 sets * 18 sites Emergency water supply for people . .
: b
3 Temporal water tanks with its stand (quantity will be decided after site who have limited access to clean Limited served area in City of Kigali ﬁwﬂnmco: and operation shall be done by
survey) water
4 Coagulant (Sudfloc 3870) for 3 months Treat raw water at a water Nzove Water Treatment Plant, Kigali
treatment plant
5 Reagent for Chlorine total (DPD)
_| Test water quality in water Central laboratory of WASAC, laboratories in
5.1 Chlorine total (DPD), Powder pillow 10 ml, Range: 0,01 - 2 mg/1 30 kit treatment plants and distribution |18 WTPs and distribution networks operated
Cl2, kit of 100 tests networks by WASAC in whole country.
_, |Chlorine-free (DPD), Powder pillow 10 ml, Range: 0 - 5,00 mg/1 .
>2|12, kit of 100 tests {100 kit
6 Regent for E. Coli, Total Coliforms, and Fecal coliforms
6-1|LAURYL SULPHATE AGAR 8 Bottles (500g/bottle)
6-2| MAC CONKEY AGAR, 250 gr 5 Bottles (500g/bottle)
6-3|Ethanol 95,8 % technical grade for burning, 5L 10 Bottles (5L/bottle) Test water quality in water Central laboratory of WASAC, laboratories in
e d distributi
6-4/SPS AGAR, 100 o 1 Bottle (250z/bottle) ”mmmeﬁ“mw“n plants and distribution wm ««MMM Mﬂ: ﬂh“w&nﬁ“ﬁ“mgoza operated
6-5/SLANETZ BARTLEY AGAR BASE, 500 gr 1 Bottle {500;:/bottle] 4 ’
Tox trak reagent set: Media set Bacterial count broth tubes,
6-6|Reaction tubes with cap, Tox trak powder pillow, Tox trak 1 set
accelerator solution
6-7|Colilert-18 reagent for 100ml samyile, 4 Packages (200 tests/package)
6-8|Quality Control Coliform and E, Coli Kit ackage (3 tests/package)
6-9|Quality Control Fecal Coliform Kit ge (3 tests/package)
6-10 | (Juality Control E, Coli Kit 1 Package (9 tests/package)
service pipes, pipe repair materials, L . . .
7 Material for reduction of intermittent water supply floater valves, etc. (items and quantity Reduction intermittent water service area of WASAC Installation shall be done by <<>m>.n with
will be fixed) supply necessary support by the NRW project




Annex 2: List of suppliers in Rwanda for Chemical, Reagents and water materials

No |Item

‘ Local supplier Name and Address

‘ Experience

1 | Coagulant for water treatment

(Sudfloc 3870)

AFRICA GENERAL TRADING Ltd, PO Box
6/16/2020 6949 Kigali, Tel.0788607609/
0788610783/0788831914, Email:

Exclusive  distributor of‘
manufacturing factory

Observation

‘More than 5 Years of
supplying (from 2010 up to

+250733308822. Email.:
paolo@africhem.com

agt_sarl@yahoo.com now) ‘
Top20 LTD PO Box. 1540 Kigali, Tel.

0788306620, Email: :f’re] i;ha" 3 Years of |t supply 2019 ‘
top20rwanda@gmail.com PPying

Africhem Rwanda Ltd, B.P 1396 Kigali- | |
Rwanda, tel. +25078830882,

‘2016 ‘Contract terminated ‘

G.S Vision Ltd, PO Box 943 Kigali. Tel.
+250788301939/ +250788519741, Email.:
g-svision@yahoo.com, KG 2 AV 4, CPR
HOUSE KIMIHURURA

From 2017 up to 2018 Contract terminated

Chemical reagents for water
‘ ‘ analysis

Palin Corporation (R) Ltd

TIN: 102088135, Tel.: +250788838889,
Email: emmanuel@palineurope.com,

Current  frame contract‘

2016 and 2020 signed
‘ | KN 8 Ave 64 ‘ g |
KACYIRU Sector, Gasabo District. |
| ‘ Africhem Rwanda Ltd, B.P 1396 Kigali- | |
Rwanda, tel. +25078830882, .
+250733308822. Email.: 2017 Contract terminated
paclo@africhem.com |
SCEDULAB Ltd, KN 2 AVENUE 12/P.0 Box
1232 Kigali/ Rwanda, Tel. +25078859532, .
+250788464801. Email.- 2019 Contract terminated
|scedulab.ltd@gmail.com | } _
3| Service Pipes ,Pipe repair IAquasan Ltd | |
Material E-mail: inffo@aquasanrw.com More thanl5 Years of|Experienced in Water
Tel.: 0788380855 ‘supplying |Maten’a]s manifacturing ‘
Top20 LTD PO Box.. 1540 Kigali, Tel, More than 5 Years o JNOW l'las the contraFt f9r
0788306620, Email: supplyin Supplying water materials m‘
| top20rwanda@gmail.com pplying | Wasac |
Prow'ater Rwanda Ltd Now has the contract for
E-mail: prowaterrwanda@yahoo.com 2016 Supplying water materials |
Tel.: 0788351338 Pplying m i
|Wasac
Roto Rwanda ‘ | . \ i
E-mail:gm.rotorwanda@gmail.com From 2017 Arou.;ld 3, Years in Plpes‘
Tel:0788303966/0738303966 | manifacturing
. ST R T = 1 =55 T
4 Floater Valve and PRVs Top20 LTD PO Bo:f. 1540 Kigali, Tel. |More than 5 Years of Current frame contract
| 0788306620, Email: suoplvin siened
ltop20rwanda@gmail.com pplying = - 8 _|
ETS NAFOLD B.P:2961 KIGALI .
Phone:0788527031 More than 10 Years ‘rs\‘lg)‘zl;f;i ':C\ﬁna;ida;g\(/)slgfor
Email:nafold2005@gmail.com | °l g
5 'Water Tanks and stands Ameki Color Rwanda

Contact: 0788385179 /
Bp.1162 Remera Free Zone
www.amekicolor.com

The speciality is Tank made

Prowater Rwanda Ltd
E-mail: prowaterrwanda@yahoo.com
Tel.: 0788351338

‘Hoto Rwanda
E-mail:gm.rotorwanda@gmail.com
Tel.:0788303966/0738303966

From 1996 in Fiberglass wich can resist
up to 40 years ‘
‘2016 More than 3 Years and

|supplied various Institutions

-Have been in Plastic Water ‘

More than 20 Years Tank in Rwanda for the past |

6 Private water tanker owners

Kalimu Ally
Contact: 0788513192 /Kigali

Poyewrs

Number of Tank: 3*16m3

KAMANA Olivier
Contact: 0788511088 /Kizali

Number of Tank: 3*16m3

I

NDAGIJIMANA Fidelle
Contact:0781049909/Kigali

Number of Tank: 2*16m3




Annex 3: Technical specification for coagulant (Sudfloc 3870), chemical reagents and water tanks

No |Designation |Speciﬁcation
1 |Coagulant for water treatment
1.1 |Sudfloc 3870 General information
Appearance Clear to pale yellow Viscous liquid
Chemical strength 18% - 25%
SG at 25°C 1.22-1.33
pH (as is) 4.0 max
Viscosity, Brookfield <50 cPs
LV, #2 at 30rpm
Iron content <0.001 %
Manganese content <0.005 %
Insoluble matters <0.001 %
Other impurities <0.0001 %
Toxic substances
Chromium, Cr as total Cr (Cr * <0.001 %
Lead, Pb > <0.001 %
Cadmium, Cd*' <0.001 %
Mercury, Hg * £0.001 %
Arsenic, As, as total As <0.001 %
2 |Chemical reagents for water analysis |General information
2. 1|Chlorine total (DPD) Powder pillow 10 ml, Range: 0,01 - 2 mg/1 Cl2, kit of 100 tests
2. 2|Chlorine-free (DPD) Powder pillow 10 ml, Range: 0 - 5,00 mg/1 C12, kit of 100 tests
2. 3|LAURYL SULPHATE AGAR 500g/bottle)
2. 4|MAC CONKEY AGAR 500g/bottle
2. 5| Ethanol 95,8 % technical grade for burning, 5L
2. 6|SPS AGAR 250g/bottle
2.7|SLANETZ BARTLEY AGAR BASE 500g/bottle

Media set Bacterial count broth tubes, Reaction tubes with cap, Tox trak

2.8 Tox trak reagent set powder pillow, Tox trak accelerator solution

2. 9|Colilert-18 reagent For 100ml sample, (200 tests/package)
2.10|Quality Control Coliform and E, Coli Kit |3 tests/package
2.11|Quality Control Fecal Coliform Kit 3 tests/package
2.12|Quality Control E, Coli Kit 9 tests/package

3 |Water Tank General information

Construction: Fiberglass

Dome-top design

Brand made in Rwanda

Sunlight and impact resistant

Capacity of 10.000 Itrs

Resistant to Cracking or Denting

Easy to Install

Ultraviolet radiation resistance

Sanded and repainted in case needed

Easy reparation and put back into service

4 |Stand structure (Support) Stand Metallic tube: 75*75*15 minimum

Reinforcement Met: Tubes: 60*40*15

Laying metallic tube:60*40*15

Distance between Laying steel: 10

Ladder must be included

Note: The coagulant product is intended to be used for water treatment. Certificates of conformity to international
standards (IS0, EN) as good for potable water and technical data sheet are also needed



Technical Note

concerning
Temporal Water Tanks with its Stand and
Subcontract with Water Tanker Owners

24™ August 2020

Based on Minute of Meeting which was agreed between JICA and WASAC on 22nd July,
2020 concerning COVID-19 Response within the Framework of the Project for Water
Supply Master Plan for City of Kigali and the Project for Strengthening Non-Revenue
Wator Control in Kigall City Water Network, we hereby agreed upon the following
concrete contents of the support.

A. Temporal Water Tanks with its Stand

1. The setting point of the water tank is 17 sites (Refer to attached table).

2. Total number of the tanks to be procured is 26 (Refer to attached table).

3. The necessary land for temporal water tanks should be secured by WASAC.
4. Specification of the water tank: Capacity 10m3, Fiberglass made

5. JICA Rwanda office will procure the water tanks and its stands with ladders, and
WASAC will install them on the sites.

6. The Project will procure equipment and materials of public taps and WASAC will
install public taps at the water tanks.

7. The Project will procure the equipment and materials of “water level stand pipe”
and “inlet pipe with water meter which is used for injection of water from the water
tanker to the water tank”, and WASAC will install them.

8. JICA Rwanda office and the Project will deliver the above-mentioned equipment and
materials to each site (Refer to attached table). However, in case the site is not available
when those equipment and materials are ready, they will be delivered to WASAC central
store. the equipment and materials will be inspected before the delivery and handed
over to WASAC after the delivery.

9. Branch Managers (Remera, Kanombe, Kacylru, Nyarugenge) of WASAC have

responsibility to perform proper management {(operation and maintenance) of the water
1



tanks with public taps at each branch.

10. WASAC will ask local government or landlord to appoint the manager in order to
operate the public tap. Tanff should be collected by public tap manager from the

customer as 20RWF/20L. Public tap manger will pay to WASAC as 323RWF/m3 and its
VAT.

11. WASAC has responsibility to the water quality management of the water tank.

12. Once the necessity of emergency water supply was diminished at one site, WASAC
has to relocate the tank to other necessary place or keep it at WASAC central store for
the future use, and inform the Project of its act.

B. Subcontract with Water Tanker Owners

1. The transportation of the water to the water tanks will be entrusted to the private
owners who have water tankers. The project will make the subcontract with the owners
and manage it. The contract period is from completion of setting of water tanks by
WASAC until the end of December, 2020 tentatively in accordance with the present
Project Period. About the subsequent operation, WASAC will discusses it with the
Project some other time.

2. There is no payment between WASAC and the owner of water tanker. The owner
does not be involved in buying and selling of the water which is carried by the tanker
under this subcontract. Similarly, the project does not concern in buying and selling of
the water, too

3. As a basic operation method of the water tanker, water will be delivered once a day
on regular basis (not on demand basis) by the tanker in order to avold the complexity
of the operation. However, it shall be re-examined when that method is not realistic to
the real situation including the seasonal change at each site.

4. WASAGC will make a proper operation plan by collaboration with JICA expert team in
consideration of the condition mentioned above, before the contract will be made with
the water tanker owner.

6. The water loading point to the water tanker is only the site of Kimisagara water
treatment plant. One inlet line inside of the site is available for the work of “Subcontract
with Private Water Tanker Owners”. The outside lines are not avaliable for this purpose.

2
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Available water loading time is ten hours from 7:00 am to 17:00 pm in a day. WASAC
has responsibility to manage the water volume loaded to the water tankers (recording
and reporting of water measurement volume).

6. The Project will supply portable pumps and tubes for the water injection from the
water tanker to the water tanks. The number of the pumps is 17 for the sites of water
tanks. The Project will deliver this equipment to WASAC central store. And the
equipment is handed over to WASAC soon after their inspection.

7. WASAC Branch Offices have responsibility to keep and maintain above-mentioned
pumps in good condition. And the pumps are used when the water tanker injects the
water to water tank by public tap manager or Branch staff. Water volume measurement
(recording and reporting) should be performed under management of Branch Office.
Branch office will bear the operation cost of the pump including the fuel.

C. Consideration to the Support Activity by JICA

WASAC will consider it that the information of this activity by JICA on emergency water
supply for the critical area will be spread over the inhabitants. WASAC will carry out
public relations activities on this matter together with JICA.

B LA &)gff ;Q*ggff”ﬁﬁ ‘

Mr. Shigeo OTANI Mr. Méthode RUTAGUNGIRA
Chief Advisor Project Director &

JICA Expert Team Director of UWNSS, WASAC
Japan The Republic of Rwanda
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) % ’2// ¢
Mr. Masanobu MAYUSUMI

JICA Long Term Expert
Japan




Amendment of

Technical Note concerning
Temporal Water Tanks with its Stand and

Subcontract with Water Tanker Owners

6" October 2020

Regarding Technical Note concerning Temporal Water Tanks with its Stand and
Subcontract with Water Tanker Owners signed 24" August 2020 based on Minute of
Meeting which was agreed between JICA and WASAC on 22nd July, 2020 concerning
COVID-19 Response within the Framework of the Project for Water Supply Master Pian
for City of Kigali and the Project for Strengthening Non-Revenue Water Control in Kigali
City Water Network, we hereby agreed upon the following amendment as follows;

Original
A. Temporal Water Tanks with its Stand

1. The setting point of the water tank is 17 sites (Refer to attached table).

B. Subcontract with Water Tanker Owners

6. The Project will supply portable pumps and tubes for the water injection from the
water tanker to the water tanks. The number of the pumps is 17 for the sites of water
tanks. The Project will deliver this equipment to WASAC central store. And the
equipment is handed over to WASAC soon after their inspection.

Amendment

A. Temporal Water Tanks with its Stand

1. The setting point of the water tank is 23 sites {Refer to attached table).

B. Subcontract with Water Tanker Owners

6. The Project will supply portable pumps and tubes for the water injection from the
water tanker to the water tanks. The number of the pumps is 23 for the sites of water
tanks. The Project will deliver this equipment to WASAC central store. And the
equipment is handed over to WASAC soon after their inspection.

1 i B
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Sile List of Tamporal Water Tanks (Origsnet]
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Sita List of Tempora! Water Tanks {Amendment)
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Technical Note

conceming
Subcontract with Water Tanker Owners

13® October 2020

In terms of Technical Note concerning Temporal Water Tanks with its Stand and Subcontract with Water

Tanker Owners signed 24 August 2020 based on Minute of Meeting which was agreed between JICA
and WASAC on 22 July, 2020 concerning COVID-19 Response within the Framework of the Project

for Water Supply Master Plan for City of Kigali and the Project for Strengthening Non-Revenue Water

Control in Kigali City Water Network, we hereby agreed upon the following operation method for

subcontract with owner of water tanker;

D

2)

3)

4)

5)

6)

7)

Operation Method for Subcontract with Water Tanker

Purpose:
Water transportation of the drinking water to Public Tap for emergency water supply by
using water tanker. The Project (Kyowa Engineering Consultant: KEC) will make

subcontract with Owner of water tanker for water transportation.

Users of water supplied by water tanker
Twenty-three (23) public taps (PTs) where temporal water tanks were provided by JICA
and three (3) PTs where water tanks of WASAC are existing.

The supplier of water
Owner of water tanker

Water loading place to water tanker
The supplier loads water to the water tanker at Kimisagara WTP of WASAC. The volume
of water will be measured by the meter at loading place in Kimisagara WTP.

Measurement of supply quantity to PT ,

The supply quantity to PT will be measured by bulk water meter. If there is no bulk water

meter, measurement will be done per water tank full volume.

Subcontract base with the supplier:
Unit transportation cost base contract. The water charge is not included in the cost.

Payment by Public Tap Manager (PTM)




9)

10)

The PTM will not pay to the Owner of Tanker.
The PTM will pay his monthly bill to WASAC as per the volume that wiil be injected in

his tank at the price of normal public tap.

Payment by supplier (Owner of Tanker)
There is no payment between WASAC and the owner of water tanker. The owner is not
involved in buying and selling of the water which is carried by the tanker under the

subcontract. Owner of Tanker will not pay to WASAC as for water supply to PTM.

Pavment by the Project

KEC does not concern in buying and selling of the water. KEC will pay the water
transportation cost to the Owner of tanker as subcontract fee. Payment will be made based
on the transportation quantity (supplied volume to the water tanks of PTs) and unit cost

of transportation.

Billing and Payment Method

Monthly base payment at the beginning of the next month

LS eguure for Water Distribiution for Smergency Water Supply
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WASAC Owner of Tanker

Publizc Tap Manager

Transportation
Cost

WASAC |323Rwf

Water A )
Q Payment ]

Charge

Figure:

WASAC
Water
Charge

_— Subcontract Fee

323Rwf

Payment Method

Paymerit Method

Project will pay subcontract fee to Owner of Tanker

Public Tap Manager will pay water charge to WASAC

rep [

Mr. Shigeo OTANI
Chief Advisor
JICA Expert Team
Japan

Mr. Méthode RUTAGUNGIRA
Project Director &

Director of UWSS, WASAC
The Republic of Rwanda



mergency Water Supply for
the People who have Limited
Access to Clean Water

Oct 2nd, 2020

MINUTES OF MEETING
CONCERNING
COVID-19 RESPONSE WITHIN THE FRAMEWORK OF
THE PROJECT FOR WATER SUPPLY l\gASTER PLAN FOR CITY OF KIGALI

Al
THE PROJECT FOR STRENGTHENING NON-REVENUE WATER CONTROL
IN KIGALI CITY WATER NETWORK

AGREED UPON BETWEEN

WATER AND SANITATION CORPORATION OF
‘THE REPUBLIC OF RWANDA

AND
JAPAN INTERNATIONAL COOPERATION AGENGY

S o - e
No Item Quantity required with breakdown  (Purpose Sites to be used Remarks
| " _ o evn hoASAC e naar |
1 Assistance on Estalishing Business Continuity Plan (8P develop a document with WASAC task  |Continue water supply service even W.A {\C, especially HQ and Branches in City of |
force team under COVID-19 emergency Kigali
i . J - — = —
‘ . |Emergency water supply for people |, N
N 1 o "
2 Subcontract with private water tanker owners ‘con!raa withprivate water tanker who have limited access to clean }upp Iy to temporal water tanks installed by for five months ( tiil Dec 2020)
owners item No. 3 |
water
— ‘7 = ) i
tank (10) *2 sets * 18 sites |Emer gency water supply for people . i
g tallation and b
3 Temporal water tanks with its stand (quantity will be decided after site wha have limited accessto clean  |Limited served arca in City of Kigali ‘I’:SM _\2 ion and operation shall be done by
survey) waler :
fi t ater T , Kigal
Coagulant (Sudfloc 3670) for 3 months Treat raw water at a water Nzove Water Treatment Plant, Kigali
reatment plant
- I




Emergency Water Supply

Temporal

< WASAC Kimisagara Water
Water Supply v
Station Treatment Plant

' Private Water Tankers
16m3

Temporal
Water Supply
Station

10 m3 Tank with Public Taps:
26 sites, 30 Tanks

Procurement of the Equipment and Materials by JICA

1. Origina July 14,2020
Site Water Tank Proposal to JICA
Tanks/
. Piping Meter Pumo
Sites JICA WASAC Tolal JICA WASAC Total N ,
(Tank) (Site) (Site)
18 18 0 18 18 18
No decision
Total 18 0 18 0 18 18
2, Final September 16, 2020
, Water Tank Waler Tank Proposal to JICA
Tanks/
. Piping Meter Pumop
Sites JICA | WASAC | Total JICA | WASAC | Total L .
(Tank) | (Site) (Site)
1 21 1 22 21 1 22 21 21 22
i ? ? 4 4 4 8 4 4 4
Total 23 3 26 25 5 30 25 26 26

As of today JICA approved 18 sets of Meters and Pumps not 26 sets




Sites Location Map
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Operation Plan of Water Tanker

Water Tank Water Volume Required Tanker Number
Working Hours
Distance
Branch SN‘I: Site Name v:"é:/c Tank | Total | o™ Dry Rainy | octance|Moving| - Rainy Dry
Kimisagara| Season Season Time Season Season
nosf nos| m3 m3 km hourl|
Remera | 1 |Bibre WASAC 1 Middle 10 5 14 07
2_|Zindiro JICA 1 Middle 10 5 16 08
| 3 |Kamahinda JICA 1 7 Middle 10 5 13 07 1 1
4 |Musave 1 JICA 1 Middle 10 5 17 09
5 |Musave 2 JICA 1 Middle 10 5 17 09
6 |Avega JICA 2 Middle 20 10 15 07
Kanombe 1 | 7 |Busanza Masaro JICA 1 Middle 10 5 20 1.0
8 |Busanza Gikundiro JICA 1 Middle 10 5 20 1.0
| 9 |Busanza Gashyushya Bitare JICA 1 Middle 10 5 20 1.0
10 i Upper WASAC 2 8 Middle 20 10 14 07 1 2
11 |Gasaraba Downstream JICA 1 Middle 10 5 14 07
15 |Masaka Gitaraga 1 JICA 1 Middle 10 5 20 1.0
16 |Masaka Gitaraga 2 JICA 1 Middle 10 5 20 1.0
Kanombe 2 | 12 |Muyumbu 1 JICA 1 Far 10 10 37 18
13 |Muyumbu 2 WASAC 2 Far 10 10 37 18
14 |Muyumbu 3 JICA 1 4 Far 10 10 37 1.8 1 2
Kacyiru 17 |Ntora 1 JICA 1 Near 10 10 7 05
18 |Ntora 2 JICA 1 Near 10 10 7 05
19 |Gasanze 1 JICA 1 7 Middle 10 10 14 07 1 4
20 |Gasanze 2 JICA 1 Middle 10 10 14 0.7
21 |Gasanze 3 JICA 1 Middle 10 10 14 07
22 |Nduba JICA 2 Middle 20 20 25 12
Nyarugenge | 23 [Muganza National JICA 1 Near 10 10 2 0.2
24 |Nyagasozi JICA 1 4 Near 10 10 7 05 05 1
25 |Amakawa JICA 1 Near 10 10 7 05
26 |Rebero JICA 1 Near 10 10 7 05
Total 30 30 290 215 45 7
Far 30 30
Note Middle 200 125
Distance: Between Kimisagara WTP and Site Near 60 60

Moning time: Between Kirrisagara WTP and Site
Wark time site Work ime at s te
Day work time Reauired working nours per day in total by 16m3 tanker 6




Operation Plan of Water Tanker

« Operation area of the water tanker shall be divided into 4 areas in
accordance with the management area of each Branch office.

+ The payload of the water tanker shall be more than 16m3 in consideration
of efficiency.

- Before the contract with the owner is made, a draft of operation schedule of
water tanker shall be prepared by WASAC and JICA expert.

« However, it shall be re-examined when that method is not realistic to the
real situation including the seasonal change at each site.

« Based on present estimation, 5 Tankers for rainy season and 7 Tankers for
dry seasons will be requested.

. WAEAC has responsibility to the water quality management of the water
tank.

Existing Water Tank




Proposed Water Tap Facilities

Water Tank with Stand and Ladder

Flexible Plastic Tube Capacity 10m3, Fiberglass made

Fixed Laddel

Water Level Stand Pipe
(Transparentplastic pipe)

=
Fixed PVC Pipe \ Flexible Plastic Tube

®56

Loading Point of Water to the Tanker

1) Kimisagara Water Treatment Plant

2) Is there enough discharge capacity of the line?

4) How the volume of water loaded to the tanker is

measured and recorded?

5) Who will manage this work?




Water Receiving Place in Kimisagara WTP

Requested 1o WASAC for installation

MILTARY TTANKER [
TRUCK

O

POLICETANKER .
TRUCK

Required Meter Installation

Work allocation

® JICA office: Procurement of water tanks and its stands . 25sets
® JICAHQ : Procurement of Water Tanker 1 truck
® Project (Kyowa): Procurement of pipe material to Tanks  : 25 sets

Bulk water meter and Engine pump - 18 sets

® WASAC: Installation of Tanks with Public Taps and Operation
® Project (Kyowa) : Sub-contract for delivery water
by water tanker to Sites




The Party in charge and Work Period

Emergency Water Supply for Disaster COVID-19

2020

2021

Items

July | Aug | Sept

Oct

Nove

Dec

Jan

Feb

Mar. | Apr

May

June

1. Procurement of Tanks by JICA Ameki

v

P
T
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Operation System of the Emergency Water Supply

Measure for Water Distribution for Emergency Water Supply Project

Water 2: 2
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Water 1
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Water 1:

Water 2
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eral Customer { Customer (Project)

tanfi{323-¥AT)

Water 1: Purchase Order
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Emeigency Water Supply
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Water 1 Payment for transporiation of water
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included)




WASAC Owner of Tanker Public Tap Manager

N
Emergency Water Supply Profit g Subcontract feo
Cost
wasre 223 323

Water

Water
Charge | © Payment Charge

WASAC Owner of Tanker General Customer

General business Profit

Cost 1 Tanker

Qﬂym_ent 1 Water

wasac |89 WASAC Charge
Water < payment Water (895 5000
Charge Charge

Payment Method

Project will pay subcontract fee to Owner of Tanker
(Transportation fee of water tanker)

Public Tap Manager will pay water charge to WASAC

General customer will pay water charge of Water Tanker

Owner of Water Tanker will pay water charge to WASAC

Purchase Order and Instruction

ction

The Project (Kyowa)

Order and Instr
:

1
1
1
1
1
1
1
i
1 Management
1
1
1

Tap Manager I

Tap Manager

Tap Manager

- i

g e

Supervisor
4

Water Tankers

« Each Branch office shall appoint a person in charge of management of all water tanks

in the branch area.

« JICA expert shall appoint a supervisor in charge of the supervisory work of the activity

of the owner under the contract.




1) Operation of Branch Offices

Branch Managers (Remera, Kanombe, Kacyiru, Nyarugenge) of WASAC have
responsibility to perform proper management (operation and maintenance) of the

water tanks with public taps at each branch.

Branch Offices have responsibility to keep and maintain engine pumps in good
condition. The pumps should be keep at PT in safe condition and used when the
water tanker injects the water to water tank. Water volume measurement
(recording and reporting) should be performed under management of Branch

Office. Branch office will bear the operation cost of the pump including the fuel.

.

2) Operation and Payment of Public Tap

The PTM will pay his monthly bill as per the volume (323RWF/m3)
that will be injected in his tank at the price of normal public tap.

The PTM will not pay to the Owner of Tanker.




3) Operation and Payment by Owner of water tanker

+ Water will be delivered once a day by water tanker which will be managed by the

Project. (water will be delivered on regular basis)
« Owner of Tanker will not pay at Kimisagara/WASAC as for water supply to PTM.

+ As for the billing for the general customer use, the supplier pays water charge to
WASAC based on the tariff rate 895RWF/m3.

« Measurement of supply quantity to PT: The supply quantity to PT is measured at
PT. During the time before completion of the installation of attachment to the
tank, measurement is done by per tank full volume 10m3. After completion, the
measurement is done by the bulk water meter.

List of Owners of Tanker

Contact Owned
No. Name Address number of | Capacity
Tel E-mail tanker
1 INYABYENDA J M KIGALI 0788553849 |innocentkzg@gmail.com 2 16m3
2 |KAMANA OLIVIER KIGALI 0788511088 |olivier kamana@yahoo.com 3 16m3
3 |KARAMBIZI ADRIEN KIGALI 0788483545 |Not interested ? 8 16m3
KIGALI 2 6m3
4 |KARIMALLY KIGALI 0788513192 |Not interested ? 3 16m3
5 |MURENZ YVES KIGALI 0788693270 |Not interested ? 1 6m3
6 [NDAGWUIMANAFIDELE KIGALI 0781049909 |ndafidele02@gmail.com 2 16m3
7 [NSHIMIYIMANA ABDALLAH KIGALI 0788523139 [Not interested ? 1 16m3
8 [NSHIMYUMUKIZA Pacifique KIGALI 0788562671 |npaco03@yahoo.com 3 16m3
9 |HAMADIALLY KIGALI 0788531231 |hamadially1955@gmail.com 2 16m3




4) Operation and Payment by the Project (Kyowa)

« KEC will pay the water transportation costs (expense and
profit of Owner of Tanker) to the Owner of tanker in a NRW
project budget.

Issue on Billing way by WASAC commercial

+ WASAC shall issue the bill divide into Water Tap manager and Owner
of water tanker.

+ Billing volume to Owner of Tanker is the volume subtracted billing of
PTM from Kimisagara loading.

* If current payment method by Owner of water tanker is a payment at
each time, this must be changed to a monthly base payment.

+ Is this way acceptable by commercial department or not ?

11
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Emergency Water Supply for
the People who have Limited
Access to Clean Water

July 28, 2020

Emergency Water Supply

Temporal - N WASAC
Water Supply < '
Station : S

' Private Water Tankers

10 m3 Tank with Public Taps:




1. Location
» Current water supply situation at each site
» Seasonal situation at each site

2. Number of Tanks
(No. of household, No. of people, Demand, Tank capacity)

-

Critical Area for Water Supply in Kigali

3. Work allocation

® JICA: Procurement of tanks and its stands
® \WASAC: Installation of Tanks with Public Taps and Operation
® Project: Delivery of water by water tanker

« INOTE]
» Tap, pipes and fittings are not included in JICA procurement.

» JICA will procure only tanks and its stands, deliver them to
Central store, inspect them and handover them to WASAC.




4. Operation of Water Tank

» WASAC will ask local government or landlord to manage the public tap.

» Tariff should be collected by public tap manager from the customer as
20RWF/20L

» Public tap manger will pay to WASAC as 323RWF/m3.
» There is no payment between WTP and water tanker for this purpose.

» Water will be delivered once a day by water tanker which will be managed by the
Project. (water will be delivered on regular basis, not on demand basis.)

» Once the necessity of emergency water supply was diminished at one site,
WASAC has to relocate the tank to other necessary place or keep it at central
store for the future use, and inform the Project of it.

5. Water Tank Specification

1) Capacity : 10m3
2) Material : Fiber or Polyethylene
3) Stand for Tank (Steel) with/without ladder




6. Public Tap Specification

a. Taps and fittings
b. Ladder for Manhole of Tank

c. Water level stand pipe
(transparent plastic hose 50mm with colored ball)

Standing Equipment to the Public Tap

CLENT : KYOWA ENGINEERING CONSULTANTS CO.LTD

o sapply sater trom

» The water filled in the tanker
should be transferred to fixed
tank without NRW.

ruch 0 0 wrzer
-t

et wotar supgty hova : 30mem {
Rellof 10 meters) wed berwrenthe | 13 | 12000 | meooco
fwster sourca end pore.

suction of et o
e oo cuppty

» Who will measure the volume of
water poured from water tanker
to the water fixed tank?
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Flexible Plastic Tube Movable Ladder

Water Level Stand Pipe
(Transparentplastic pipe)

Meter _— Taps

Fixed PVC Pipe T~ Flexible Plastic Tube

/. Subcontract with private water tanker owners (tentative idea)

1) Supply Tank Station - 17 place

2) Demand : Gasanze 24m3/day, the others: less than 12 m3/day

3) Loading Capacity of the Tanker : 10m3 to 16 m3

4) Number of water supply per tank per day: 1 time

5) Number of round trips : 3 times per day

6) Required number of the tanker : 6 numbers

7) Exclusive use for WASAC service under the contract

8) Contract period : temporary 6 month (from October)

9) The real operational plan will be updated to the fact while
observing the water consumption of inhabitants




Operation during rainy season (tentative idea)

1) Water tanker takes same moving route as rainy season
6 tankers for three places each

2) If water remain in the tank of the tanker at the end of the day, this water
should be returned to the water reservoir in Kimisagara TP, due to hygienic
point of view and to prevent NRW. (Is this permissible by WASAC?)

3) Water tanker fills fresh water at Kimisagara every day.

We need the List of Owners of the Water Tanker




8. Work Period

Period 1) Procurement of the Water Tanks by JICA Office
Period 2) Installation of the Water Tanks and Public Taps by WASAC

Period 3) Water delivery operation by the Project

2020 2021
July | Aug | Sept | Oct | Nove| Dec | Jan | Feb |March| Apr | May | June

ltems

1. Subcontract for Private Water Tanker Prbcurement of

- Procure.ment.of Tanks by JICA Office Tahks & Installation Operation &|Inspection
- Installation with Taps by WASAC
-Subcontract with private water tanker 1 > < — <= = = = == P

by Project

9. Loading Point of Water to the Tanker

1) Kimisagara Water Treatment Plant
2) Is there enough discharge capacity of the line?
3) Is there other point?

4) How the volume of water loaded to the tanker is
measured and recorded?

5) Who will manage this work?




Thank you
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PM Form 3-1 Monitoring Sheet Summary

TO CR of JICA RWANDA OFFICE
PROJECT MONITORING SHEET

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in
Kigali City Water Network

Version of the Sheet : Ver.1 (Term: August, 2016 — September, 2016)

Name: Shigeo OTANI
Title: Chief Advisor/ Non-Revenue Management
Submission Date: Sept. 15, 2016

I. Summary

1 Progress

1-1 Progress of Inputs

1-1-1 Japan Side

(1) List and Assignment Terms of Japanese Experts
1) 15 Phase (as of Sept.15, 2016)

a. Working in Rwanda

a. Working in Rwanda

Lo Duration
Field in Charge Name From To M/M

1 |Chief Adviser/Non-Revenue |Shigeo OTANI 2016/8/14 2016/9/15 1.1

Water management
2 Adviser/Non-Revenue Water Hiroyuki HIGUCHI 2016/8/14 2016/9/15 1.0

Management
3 Chiaki SUZUKI 2016/8/15 2016/9/13 1.0

NRW Reduction Plan 1(1)
4 NRW Reduction Plan 1(2) Hiroyasu YODA 2016/9/7 2016/9/15 0.3
5 NRW Reduction Plan 2 (1) Toru TOYODA 2016/8/15 2016/9/15 1.1
6 INRW Reduction Plan 2 (2) Nobuyuki TSUTSUL
7 |GIS Eita HORISHITA 2016/8/14 2016/9/15 1.1
8 |Hydraulic Analysis Hiroki OE 2016/8/15 2016/9/15 1.1
9 |Leak Detection Junichi TAKAHASHI
10 Pipe Repalrmg and Service Tokiya MOMOZONO

Connection (1)
1 Pipe Repamng and Service Hiroshi TAKASHIMA

Connection (2)
12 JICT Marcel Brouwer

Total M/M 6.7
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テキスト ボックス
Ver.1



PM Form 3-1 Monitoring Sheet Summary

b. Working in Japan

Duration
Field in Charge Name
No. From To M/M
1 Chief Adviser/Non-Revenue Water Shigeo OTANI 2016/8/5 2016/8/12 0.25
management
10 Pipe RePalrmg and Service Tokiya MOMOZONO
Connection (1)
Total M/M 0.25
(2) Training
1) Tanning in Japan
Not yet conducted.
2) Training in the 3rd country
Not yet conducted.
(3) List of Equipment Provided for the Project
Equipment to be Procured (1): Procurement in Rwanda
Lot Item Contents Unit Quantity | Schedule Actual
Output 2 Materials and equipments for
Training for pipe training for pipe repairing and
Lot 1 |repairing and service service connection set 1 Jan., 2017 in Process
Output 3
Lot2 |Pilot Project (2 sets) Customer mater ¢15mm sets 400 Jan., 2017 in Process
Output 3: Pilot Project  |Flow Meter, Gate Valve, Pressure
Lot3 |(2sets) gauge, etc. set 1 Jan., 2016 in Process
Output 4: Isolation of 4 |Electric magnetic flow meter,
Lot4 |Branch Mechanical flow meter, Pressure sets 32 June, 2017 in Process
Lot5 |Vehicles for JICA use Onebox and Pickup Units 2 Jan., 2017 in Process
Equipment to be Procured (2): Procurement in Japan
Lot Item Contents Unit Quantity | Schedule Actual
Output 2: Leak detection Potable Ultrasonic Flow Meter,
equipment (for Two Flow & Pressure Logger 2ch, Leak
Lot 6 quip . . Noise Correlator, Leak Detector Sets 3 Feb., 2017 in Process
Branches of Pilot project (Headphone type), Pipe Locator.
and NRW Team) otc P ype), F1p ’
Potable GPS sets 5 Oct., 2016 in Process
Lot 7 Survey Equipment for  |Potable Test Meter sets 2 Oct., 2016 | in Process
0
Output 2and 3 Residual Chlorine Test Meter, sets ) Oct. 2016 in Process
Potable Electric conductivity Meter ?




1-1-2 Rwanda Side

PM Form 3-1

Monitoring Sheet Summary

(1) Counterpart
List and Assignment Terms of Japanese Experts
Field in Charge Name Duration
No From To
1 CEO of WASAC James Sano Aug. 2016 Present
2 Director of UWSS Methode Rutagungira Aug. 2016 Present
3 Director of UWSS Mr. Methode Rutagungira Aug' 2016 Present
4  |Director of CS Lucien Ruterana Aug. 2016 Present
5  |Director of CFO: Mr. Joseph Ruhinyura Joseph Ruhinyura Aug. 2016 Present
6 |Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
7  |Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present
8 |Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present
9 |Manager of Revenue Management Services, CS  |Désiré Kayiru Aug. 2016 Present
10 [Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present
1 ;I;e:;\i/ ’o[fjl\i;igsdetection and pressure management, Désiré Ntamuturano Aug. 2016 Present
12 |Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present
13 [Gikondo Branch Manager Mutamba Jane Aug. 2016 Present
14 |Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present
15 |Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present
16 |Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present
17 |Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present
18 fI:j:clgfzoning and mapping services, NRW, Jean Paul Kayitare Aug. 2016 Present
19 |Head of water distribution services, NRW, UWSS |Jean Claude Manirakiza Aug. 2016 Present
20 [Leak detection and pressure management Officer |Celestin Mwambutsa Aug. 2016 Present
21 |Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present
22 |Mapping Officer Claudien Mazimpaka Aug. 2016 Present
23 |Water Distribution Officer of each Branch Aug. 2016 Present
24 |Customer Service Officer of each Branch Aug. 2016 Present
25 |Billing Officer of each Branch Aug. 2016 Present

(2) Facilities

Office space for Japanese experts (about 7 experts) at WASAC, office furniture, internet

connections




PM Form 3-1 Monitoring Sheet Summary

- Training room with the capacity of about 20 persons

- Space for training on pipe repair and service pipe connection (40 mi)

- Store house for equipment

(3)Local Cost

- Cost for administering the Project (utilities for experts offices, internet services)

- Cost for import tax, value added tax, customs, storage, inland transportation, and others for
importing project equipment

- Cost for overtime work, transportation, accommodation and allowance for WASAC staft

1-2 Progress of Activities
1-2-1: Activities relevant to the entire Project
(1) Start-up Meeting of the Project

Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of
members of Management Team and Action Team. The main topics of the meeting were as

follows:

- Introduction of JICA experts and Counterparts (C/P)

- Explanation and discussion of draft of Work Plan (WP)

- Confirmation of understanding of the project contents (Implementation Schedule).
- Condition for selection of Pilot project area

- Selection of the members of Action teams and other related teams

- Notes for safety measures

- Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th.
(2) Kick-Off Meeting of the Project

Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of
the project to person concerned including all Branch managers of WASAC, MININFRA. The

main topics of the meeting ware as follows:

- Explanation of Project Objectives
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- Project implementation Structure
- Project Implementation Flowchart
- Introduction of NRW reduction of Yokohama City

- Discussion

1-2-1: Activities of Output 1: Planning capacity of NRW reduction of WASAC is enhanced.
1.1 A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction.
* The member of the management team is appointed formally in August by CEO.

1.2 The management team assesses NRW reduction measures currently conducted by WASAC for
Kigali city and other secondary cities (14 branches outside Kigli city), and identifies

problems.

* Questionnaire survey has conducted for 20 Branch Offices in September.

» Sit visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted.

1-2-2: Activities of Output 2: Basic knowledge, skills and technique on NRW control are
acquired by WASAC.

2.1 Training materials on NRW control are prepared.

2.2 Training on NRW management is conducted for the management team and WASAC

management as necessary.

» At the stage when analysis of 1.2 was finished, it will be carried out.
2.3 OJT is conducted on the updating of GIS data, using available GIS data base.

Following works were conducted.

* The technical supplement training that GIS data update of C/P requires

* Rearranging and reexamination of a workflow affecting GIS customer, pipe network data
update

* OJT which depends on WASAC Branch boundary line data update

» Activity that GIS data management

2.4 OJT is conducted on hydraulic analysis and pressure management, using available hydraulic
models.

* Preparation work
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1-2-3: Activities of Output 3: WASAC learned how to conduct NRW reduction measures
through the implementation of the Pilot Project.

3.1 An action team is organized to conduct NRW reduction measures at Pilot Area 1.

* The member of the action team is appointed formally in August by CEO, and formation is

finished.

3.2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps,
customer dada, surveys, and other necessary means.

Following works were conducted.

* Selection of two pilot areas from the proposed candidate sites.

* Information dada collection of Kigali city and the two pilot areas.

* Preparation of facilities plan for the establishment of pilot area such as design of the inlet

chamber.

1-2-4: Activities of Output 4: 4 branches in Kigali establish the system to measure NRW

rates accurately.
4.1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.

About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment, site

investigation in order to decide the boundary lines.

1-3 Achievement of Output

N/A

1-4 Achievement of the Project Purpose

N/A

1-5 Changes of Risks and Actions for Mitigation
N/A

1-6 Progress of Actions undertaken by JICA

N/A

1-7 Progress of Actions undertaken by Rwanda side
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N/A
1-8 Progress of Environmental and Social Considerations (if applicable)
N/A

1-9 Progress of Considerations on Gender/Peace Building/Poverty
Reduction (if applicable)

N/A

1-10 Other remarkable/considerable issues related/affect to the project
(such as other JICA's projects, activities of counterparts, other donors,
private sectors, NGOs etc.)

N/A

2 Delay of Work Schedule and/or Problems (if any)

N/A

2-1 Detail

N/A

2-2 Cause

N/A

2-3 Action to be taken

N/A

2-4 Roles of Responsible Persons/Organization (JICA, Gov. ofee etc.)
N/A

3 Modification of the Project Implementation Plan

3-1 PO

N/A

3-2 Other modifications on detailed implementation plan

N/A
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(Remarks: The amendment of R/D and PDM (title of the project, duration,
project site(s), target group(s), implementation structure, overall goal,
project purpose, outputs, activities, and input) should be authorized by
JICA HDQs. If the project team deems it necessary to modify any part of
R/D and PDM, the team may propose the draft.)

Preparation of Rwanda Side toward after completion of the Project

Il. Project Monitoring Sheet | & I as Attached



Project Monitoring Sheet I

(Revision of Project Design Matrix )

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2019/6/30

Project Site: 4 Branches in Kigali city(Kacyiru, Nyamirambo, Gikondo, | Model Site:

Version 1

Dated Sept.,15,2016

PM Form3-2 Monitoring Sheet I

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

WASAC conducts NRW reduction measures as planned for Kigali

NRW rate of Kigali city (year 2022 xx

city. %) (to be confirmed during the project) Annual report of WASAC N/A
Project Purpose
1 5-year Strategic Action Plan for NRW |1 5-year Strategic Action Plan for NRW
reduction is approved by the Minister of reduction approved by the Minister of
) !Anfrastqucture. I dina NRW Infrastructure
nnua. action plan regar .ing . . The Government policy on
WASAC's capacity is enhanced to conduct NRW reduction measures ;i‘:ﬁ;t:c;nc;’;r?i?:nb;?WZ'SSA"CefleCtEd in |2 Annual action plan of WASAC NRW remains as highly N/A
as planned for Kigali city. 3 The management at WASAC prioritized.
recognizes the effects of NRW
reduction, and approves the budget of |3 ~ Budget of WASAC
each branch for implementing annual
action nlan for NRW water reduction
Outputs
1 Planning capacity of NRW reduction of WASAC is enhanced. [1-1 5 year Strategic Action plan is reviewed [1-1  Records of the project
and updated, taking into account of the N/A
results of the Pilot Proiect.
1-2  All the project achievements are shared|1-2 Records of the project
by WASAC and other concerned
parties bv holding seminars
2 Basic knowledge, skills and technique on NRW control are 2-1  More than XX number of trainees 2-1 Records of the project N/A
acauired by WASAC. receive trainina.
2-2  WASAC human resource development (2-2 Records of the project
plan includes training programs The non-revenue water
prepared by the project section at WASAC is not
3 WASAC learned how to conduct NRW reduction measures 3-1 NRW rates are reduced at each pilot 3-1 Records of the project subject to large scale
through the implementation of the Pilot Project. area as follows: Pilot Area 1: from reorganization.
XX% to XX% and Pilot Area 2 from N/A
XX% to XX%. (XX% will be determined *WASAC staff do not resign
after baseline NRW rates are after training by the project.
actahliched \
3-2 Action team members share 3-2 Records of the project
experiences at workshops regarding
implementation of the pilot proiects.
3-3 The action team prepares a completion [3-3  Survey plans for locations outside the
report of the pilot project. pilot project
4 4 branches in Kigali establish the system to measure NRW 4-1 NRW rate of each branch is periodiclly [4-1 Records of the project
rates accurately. monitored and reported in PIP N/A
(Performance Improvement Plan) every
month
Activities Inputs Pre-Conditions
A management team is organized to prepare 5-year Strategic . .
1_1 _|Action Plan for NRW reduction. . ______ The Japanese Side The Rwanda Side
The management team assesses NRW reduction measures
1-2 |currently conducted by WASAC for Kigali city and other 1 Experts Dispatch 1 Counterpart
secondary cities (14 branches outside Kigli city), and identifies
Based on the problems identified by Activity 1-2, the . .
1-3 |management team proposes methods and procedures to Chief Adviser.”Non-Revenue Water Project Director
conduct NRW reduction measures by WASAC in the future. management
_____ The management team undertakes inventory surveys in order
1-4  lto identify facilities improvement necessary to conduct methods Non-Revenue Water reduction planning Project Manager
_____ aénd_oaro_c_e_d#r_es_pr_lqnosfe_;j bv A_c1_tiy4_ityh1_-_3_._ i
ased on the results of Activity 1-4, the management team .
1-5 prepares a report on the necessary facilities improvement. GIS Management team members disla_:trsrtadsoiaslengftscrir.
The management team identifies organizational and institutional GIS data base and
1-6 [changes necessary to conduct methods and procedures Hydraulic analysis Action team members hydraulic modeling
_____ nronosed bv. Activity 1-3 and_orepares areport. ______________ prepared by ESRI are
The management team prioritizes and schedules the conducts available as scheduled.
1-7  |of facilities improvement and organizational and institutional Leak detection Other counterparts
_____ chanaes identified bv Activities 1-4and 1-5.._________________
18 WASAC secures budget in accordance with the priorities of Pipe repairing and service pipe
_____ Activity 1-7 for the next fiscalyear. .. connection
The management team prepares the 5-year Strategic Acton
1-9  |Plan on NRW reduction that summarizes the achievements ICT
_____ from Activites 1-1to1-7.._________________________________
The management team holds seminars and presents 5-year
1-10 |[Strategic Action Plan for NRW reduction (Activity 1-8) for
_____ WASAC and other concerned parties. —
The management team reviews 5-year Strategic Action Plan for <Issues and
1-11 INRW reduction, updates it as necessary, and secures the 2 Training 2 Facilities ¢ S
_____ budaet for the next fiscalvear. .. ___________________________ countermesures
Seminars are organized to present all the achievements of the Office space for Japanese experts (about
1-12 |project for WASAC and other cconcerned parties. Training in Japan 7 experts) at WASAC, office furniture,
internet connections
2.1 Training materials on NRW control are prepared. Training in the 3rd country ;’(r)a{i)r;i:sgo:](;om with the capacity of about
2.9 Training on NRW management is conducted for the Space for training on pipe repair and
_____ management team and WASAC management as necessary.___ service pipe connection (40m)
23 101 dambase o O OIS faie uong IR s Equipmen povision Store house for equipment
2.4 OJTis conducteq on hy(firauhc analys.|s and pressure Leak detection equipment
_____ management, using available hydraulic models. .. ____________
2-5 In-room training gnd OJT on Ieak_ detection for the pilot project Ultrasonic flow meter with data logger (3 Local cost N/A
_____ are conducted with brovided equioment. . ___________________
2.6 In-room training and OJT on reparing leaking pipies and Gate valve, flow meter, and customer Cost for administering the Project (utilities
_____ installing_service connection for the pilot project are conducted. _ meter for Pilot Project for experts offices, internet services)
In-room training and OJT on meter reading, billing, customer Electromagnetic flow meter and Cost for import tax, value added tax,
2-7 |services for the pilot project are conducted. pressure gauge and gate valve for customs, storage, inland transportation,
____________________________________________________________ isolating 4 branches in Kigali and others for importing project
2.8 Training materials on NRW are reviewed and updated. Equipment for training on pipe repair Cost for operation and maintenance of
____________________________________________________________ and service pipe connection project equipment
Based on feedback of Activities from 2-5 to 2-8, training Cost for overtime work, transportation,
2-9  |programs are developed and training courses are planned. Mobile GPS accommodation and allowance for
WASAC staff
3.4 |Anaction team is organized to conduct NRW reduction Vehicles for Japanese experts
_____ measures at PilotArea 1. . ____________
The action team grasps the current situations of Pilot Area 1
3-2 |through reviewing available maps, cusomer ledgers, surveys,
_____ and other necessarv.means.. ______________________________
3.3 The action team plans and schedules the implementation of the
_____ pilot proiect for Pilot Area 1. _________




The action team hydraulically isolates Pilot Area 1, and installs
flow meters and preassure gauges at the inlets of the Pilot Area
1.

The action team conducts measures for reducing "Apparent
Losses" indicated by the water balance of International Water
Association (IWA) for_Pilot Area_1.

The action team measures NRW after conducting Activity 3-6
and examines its_effectiveness.

The action team conducts measures for reducing surface
leakaae (visible leakaae). . ___
The action team measures NRW after conducting Activity 3-8
and examines their effectiveness. .. __
The action team conducts measures for reducing underground
leakaae (invisible leakage).
The action team measures NRW after conducting Activity 3-10
and examines their effectiveness.

The action team reviews the results from Activities 3-5 to 3-11,
and undertakes cost-benefit analysis of NRW for each Activity
of 3-6..3-8..and 3-10.

The action team summaries activities and results from Activities
3-1 to 3-12, prepares the completion report on the pilot project
for Pilot Area 1. and submits it to the management team. ______
The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC
and other concerned parties. . _____________________________
Action team conducts activities from Activities 3-1 to 3-14 at
PilotArea2. ...
Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot
project, and holds seminars in order to share them with

WASAC and other concerned parties

Isolation plan of 4 branches prepared by WASAC will be
reviewed and revised asnecessary. ... ___
Based on the isolation plan prepared by Activity 4-1, exact
locations for the installation of electromagnetic flow meters and
pressure gauaes are determined by field survev. . __
Electromagnetic flow meters and pressure gauges are procured
and installed for isolating 4 branches, and chambers are
constructed as approoriate. . _________
System input to each of 4 branches is measured. .

Based on the results of Activity 4-4, NRW rates for each branch
are calculated and reported.

PM Form3-2 Monitoring Sheet I
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Project Monitoring Sheet Il (Revision of Plan of Operation) Version 1
Dated Sept.;15,2016
Project Title:Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network Monitoring
Plan 1st Year 2nd Year 3rd Year .
Inputs ot I I I v I I I v I I I v Remarks Issue Solution
ctua
Expert 1 8ol10i11112| 11 21 3| 41 51 6] 71 81 9|10111112| 11 21 3| 41 51 6| 71 81 9{10111112| 11 21 3| 41 51 6
Chief Adviser/Non-Revenue Water Management Iz:lta:al : : — — - — -. : — -. : — -. : — -. : F N/A N/A
Adviser/Non-Revenue Water Management HED ! L — -, ! *,: — — — ! ,‘ — — : H : N/A N/A
Actuall ymm| | [ [} [ [y
NRW Reduction Plan 1(1) ;'::‘al ' : ._. ' ' -. : _. . ' ' .—. i ' ' I_' . ' ' -. . ' ' N/A N/A
NRW Reduction Plan 1(2) Plan |  wem  jwses ] | e e e [ | NA NA
Actual| | = | il il il il il il L L L L
. Plan | | HEH FRF NN I I I N I I
NRW Reduction Plan 2(1) Actuall : I * I I — — — — — — — N/A N/A
NRW Reducton Plan 2(2) Plon || | e | [P I A NA
Geographic Information System: GIS Iz:lta:al : ? : — — — — — — — — — — N/A N/A
K . Plan T H T T T T T T T T T T T T T T T T T T T T T
Hydraulic Analysis | | L L L L L L L L L L N/A N/A
Actuall e [ 1 v [ e e
Leak Detection Plan { | | — . [— — — , — — — — — N/A N/A
Actual| ' v IR v v v v v v v v
Pipe Repairing and Service Connection (1) Iz:lta:al — — — r — — ; .--: ; — — — — N/A N/A
Pipe Repairing and Service Connection (2) Iz:lta:al o o 1 o o o o o - - - - N/A N/A
Information and Communication Technology: ICT Elan — | c— — — — — — — — N/A N/A
Actual| ' IR " " " " " " " " "
Equipment " " " " " " " " " " " "
Lot 1: Equipment for training on pipe repair and service pipe Plan | o o o o o [ [ [ [ [ N/A N/A
connection Actall | ¢ [ | [ | [ o
. . Plan [ [ [ [ [ [ T T T
Lot 2: Pilot Projects (Customer Meter) Actual N/A N/A
P,an:'};‘"::::::::::::::::::::
Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter) Actuall — — — — — — — — — — — N/A N/A
Lot 4: Isolation of 4 Branches (Electromagnetic flow meter, Plan | 79 % N N N N N N N N N N
N/A N/A
pressure Qiuge and ga_te VaIVe) Actual 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Lot 5: Vehicles for Japanese experts T R e NA NA
Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data Plan | oo j— o o o o o o o o o A A
logger, Leak noise correlator, etc) Actual| | = L L L L L L L L L L L
Lot 7: Mobile GPS, Potable Test meter etc :Ian N/A N/A
ctual | — o o o o o o o o o o o
Training in Japan o o o o o o o " " " " "
‘ 23 persons will be trained in Japan (5, 9, 9) /:::m — —— — '::l — — — — — — N/A N/A
L L L L L L L L L L L L
In- try/Third try Tr g il il il il i i i i i i i i
Plan [ [ [ [ [ [ [ [ [ [ [ [
‘ Actuall T+ [ T T v [T T e
Activities Plan 1st Year 2nd Year 3rd Year Responsible Organization Achievements Issue &
[Sub-Activities Actual| 1 I | m | V|1 I | @ |V |1 I | @I | N | Japan |RwaNDA leveme Countermeasures
Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 1 8, 9[10]11;12| 1, 2] 3| 4] 5 6| 7, 8, o[10;11;12| 1, 2] 3| 4] 5, 6] 7, 8} o[10;11}12| 1, 2] 3| 4] 5, 6
A management team is organized to prepare 5- Plan N Expert ~ WASAC |Member of the Team are NA
year Strategic Action Plan for NRW reduction. Actwal| 'wm [V V| TV o e appointed.
The management team assesses NRW Plan | B T[T [ [T T r T[T ] Bxpert  WASAC
reduction measures currently conducted by i T D B D D B B N B B
1.2 WASAC for Kigali city and other secondary cities Actall o[ o | in progress N/A
(14 branches outside Kigli city), and identifies AT IR R R A IR N A (A O AR I I R I I
problems. P I NI NI NI NI NI NI NI NI NI R
Based on the problems identified by Activity 1-2, A N N T T Expert ~ WASAC
the management team proposes methods and T R N R NA N/A
procedures to conduct NRW reduction measures Actuall \ | | | ey
by WASAC in the future. [ NI U NI U NNU I AU AU INUNI MU MU M
The management team undertakes inventory AN N N R T T T T T Expert ~ WASAC
surveys in order to identify facilities improvement P e NA NA
necessary to conduct methods and procedures Actuall + &+ [ v | o
proposed by Activity 1-3. SR
Based on the results of Activity 1-4, the Plan | + + | @ e e e e T T[T ] Expet WASAC
1.5 management team prepares a report on the [ [ [ — [ [ [ [ [ [ [ N/A N/A
Actual| ' I I f I I I I I I I I
necessary facilities improvement. Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo Lo
The management team identifies organizational Plan | ' ! ! ! ! ! v v v v v Expert WASAC
16 and institutional changes necessary to conduct r r r ! r r r r r r r NA NA
"~ methods and procedures proposed by Activity 1- Actual| 1+ v v v v v v v v v v v
I I I I I I I I I I I I
3 and prepares a report' [l [l [l [l [l [l [l [l [l [l [l [l
The management team prioritizes and schedules Pan [+ T W e e T T T Expet WASAC
the conducts of facilities improvement and . . . Ve . . . . . . . NA NA
organizational and institutional changes identified Actual| ' . . . . . . . . . . .
by Activities 1-4 and 1-5. R R R R R R R R R R
WASAC secures budget in accordance with the Plan [+ [ [ ML [ T [ T [ [ c [ ] Expet WASAC NA NA
priorities of Activity 1-7 for the next fiscal year. Actuall + t | o for ]
The management team prepares the 5-year Plan | T ' [ 1 1 [ 11 i T T T Expert ~ WASAC
19 Strategic Acton Plan on NRW reduction that I NA NA
"~ summarizes the achievements from Activities 1-1 Actuall i o [ V| v e
to 1-7. R R R R R R R R
The management team holds seminars and Plan [ v | « v [ . o e e c T r T T T ] Expert WASAC
1.10 presents 5-year Strategic Action Plan for NRW b b b b [ b b b b b b NA NA
"7 reduction (Activity 1-8) for WASAC and other Actuall . . . . . . . . . . . .
concerned parties. o o o o o o o o o o o o
The management team reviews 5-year Strategic Plan | ' v v v v v ! . ' ' ' ! . ' Expert WASAC
Action Plan for NRW reduction, updates it as o o o o o o o o o o o o
1.1 I I I I I I I I I I I [ N/A N/A
necessary, and secures the budget for the next Actual| L L L L L L L L L L L
fiscal year. o o o o o o o o o o o o
Seminars are organized to present all the Plan | « ] v ]l b b b b e b b ] - L Expert ~ WASAC
1.12 achievements of the project for WASAC and Actual|l | ! L L L L L L L v v v v N/A N/A
other cconcerned parties. i BN EE N RS REE BN RN RN RN N RS R
Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.
2.1 Training materials on NRW control are prepared. AF: ta:al T e T e e e Expert  WASAC in progress N/A
29 Training on NRW management is conducted for Plan . L L L L L L L L L L Expert ~ WASAC N/A N/A
" the management team and WASAC Actual ! ' ' ' ' ' ' ' ' ' '
23 OJT is conducted on the updating of GIS data, Plan ! vt vt vt vt vt v v v v v Expert WASAC in progress N/A
" _using available GIS data base. Actual ] [ [ [ [ [ [ [ [ [ [ progress
OJT is conducted on hydraulic analysis and Plan ] L L L L L [ [ [ [ [ Expert WASAC
2.4 pressure management, using available hydraulic Actual ' v v v v v v P P P P in progress N/A
models. o o I o o o o o o o o
In-room training and OJT on leak detection for Plan | | L \ L L \ | " " " " Expert WASAC
2.5 the pilot project are conducted with provided Actuall | ! v ' v P P P P P P v N/A N/A
equipment. [ [ ' [ [ [ [ [ [ [ [
In-room training and OJT on reparing leaking Plan | '+ o J o o J J " " " " Expert WASAC
2.6 pipies and installing service connection for the Actual] | P ' P P P P v v v v N/A N/A
pilot project are conducted. P P ' L L L [ L L L L
In-room training and OJT on meter reading, Plan | + + | + o | I I L N I ) A Expert ~ WASAC
2.7 billing, customer services for the pilot project are Actual] | ! v v v v v v v P P P P N/A N/A
conducted. I I I I I I I I I I I I
28 Training materials on NRW are reviewed and Plan | ' ! Lo Lo Lo Lo Lo Lo Lo Lo Lo ! . Lo Expert WASAC NA NA
updated. Actual| ' "o "o "o "o "o "o "o "o "o "o "o
Based on feedback of Activities from 2-5 to 2-8, Plan "o "o "o "o "o "o "o i i i i Expert WASAC
2.9 training programs are developed and training Actuall | b b b b b b b b b b b N/A N/A
courses are E|anned_ [ [ [ [ [ [ [ [ [ [ [ [
Output 3: WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.
An action team is organized to conduct NRW Plan l [ v v e e v e e v o o e [ Expert ~ WASAC |Member of the Team are
31 ! - —T —T —T —T —T —T —T —T —T —T —T ) N/A
reduction measures at Pilot Area 1. Actual] +® | v | o fe e e e e appointed.
The action team grasps the current situations of Plan | ' ! ' ' ' ' ' ' ' ' ' ' Expert WASAC
32 Pilot Area 1 through reviewing available maps, Actuat E :- E E E E E E E E E E E E E E E E E E E E E E in progress N/A
cusomer ledgers, surveys, and other necessary ctuall . . . . . . . . . . .
means. I I I I I I I I I I I I
The action team plans and schedules the Plan "o ' "o "o "o "o "o v v v v v Expert WASAC
3.3 implementation of the pilot project for Pilot Area A [ [ [ [ [ [ [ [ [ [ [ [ N/A N/A
1 i N N R R R R
The action team hydraulically isolates Pilot Area Plan | | . ] [ [ [ [ [ [ Expert WASAC
34 1, andlmstalls flow meters and preassure gauges Actuat] | = ! b b b b b b in progress N/A
at the inlets of the Pilot Area 1. L ! L L L L L L
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The action team establishes the baseline NRW Plan |  \ [ v | v v bl N I I T A Expert ~ WASAC
3.5 . T T T T T T T T T T T T N/A N/A
rate of Pilot Area 1. Actual| | " " " " " " " " " " "
The action team conducts measures for reducing Plan | + [ [ [ [ [ ! [ [ [ [ [ Expert WASAC
36 "Apparent Losses" indicated by the water bl bl bl bl bl bl bl bl bl bl bl bl NA NA
" balance of International Water Association (IWA) Actual] v v v v v v v v v v v
for Pilot Area 1. N IS IS N N N NN AN AN N A
The action team measures NRW after Plan | ' ! L L L L L - ! L L L L L Expert WASAC
3.7 conducting Activity 3-6 and examines its Actual] | vt vt vt vt vt vt vt v v v v N/A N/A
eﬁectlveness 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 The action team conducts measures for reducing Plan |} « « ] v 1o p bl ' TN T D N I Expert ~ WASAC WA VA
® surface leakage (visible leakage). Actuall 1 [ v 0| oy
The action team measures NRW after Plan | | | L L L L L ' L L L L L Expert WASAC
3.9 conducting Activity 3-8 and examines their Actual - - - - - - - - - - - - N/A N/A
effectiveness. TN IR SN AN (NI SN IR N NN I S B
Pan | [ oy S [ [ U] Bxpen WASAC
3.10 The action team conducts measures for reducing o o o o o o T o T T T T NA NA
"' underground leakage (invisible leakage). Actual E E E E E E E E E E E E E E E E E E E E E E E E
The action team measures NRW after Plan Expert WASAC
3.11 conducting Activity 3-10 and examines their Actual N/A N/A
effectiveness.
The action team reviews the results from Plan Expert WASAC
Activities 3-5 to 3-11, and undertakes cost-
’ N/A N/A
312 benefit analysis of NRW for each Activity of 3-6, Actual
3-8, and 3-10.
The action team summaries activities and results Blan Expert  WASAC
from Activities 3-1 to 3-12, prepares the
N/A N/A
313 completion report on the pilot project for Pilot Actual
Area 1, and submits it to the management team.
The action team holds a workshop and presents Plan Expert WASAC
3.14 the completion report of the pilot project prepared NA NA
""" by Activity 3-13 to WASAC and other concerned Actual
parties.
3.15 Action team cgnducts activities from Activities 3- Plan Expert ~ WASAC NA NA
1 to 3-14 at Pilot Area 2. Actual
Action team prepares manuals on methods and Plan Expert WASAC
use of survey equipment learned through the
3.16 implementation of the pilot project, and holds Actual N/A N/A
seminars in order to share them with WASAC
and other concerned parties.
Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.
Pl Expert WASAC
Isolation plan of 4 branches prepared by WASAC = xpe .
41 . . . in progress N/A
will be reviewed and revised as necessary. Actual
Based on the isolation plan prepared by Activity Plan Expert WASAC
4.2 4-1, exact Iocgtlons for the installation of NA NA
electromagnetic flow meters and pressure Actual
gauges are determined by field survey.
Electromagnetic flow meters and pressure Plan Expert WASAC
43 gauges are procured and installed for isolating 4 NA NA
" branches, and chambers are constructed as Actual
appropriate.
4.4 System input to each of 4 branches is measured. :::I::‘al Expert  WASAC N/A N/A
4.5 Basedon the results of Activity 4-4, NRW rates Plan Expert ~ WASAC VA VA
" for each branch are calculated and reported. Actual
B . Pan | « [« [ o oo e e e ]
Duration | Phasin I
9 JActuall + v | v [ [ e
. . Plan 1st Year 2nd Year 3rd Year .
Monitoring Plan rotoall 1 I I pe I I I pe I I I pe Remarks Issue Solution
Monitoring 181 9110111112 11 21 3| 41 51 6) 71 81 9|10111112| 11 21 3[ 41 51 6] 71 81 9|10111112| 11 21 3| 41 51 6
. . Plan o o . o . | o [ [ . ' [ [ '_ Project Kik-off meeting was
Steering Committee (SC) Actuall T — (m — — — — T — T T T eld on Aug. 18. 2016 N/A N/A
Set-up the Detailed Plan of Operation (Work Plan: WP) e B T e A NiA
Submission of Monitoring Sheet :‘:I::'al ! : : ! : : .. : : : . : : : .. : : : ; : : : N/A N/A
Monitoring Mission from Japan Pend L. [ WL ML M NA NA
Joint Monitoring ITISEEEEER SEEE SEEEE EEEEE SEEEE EEER NA NA
. Plan T T T T T T T T T T T T
Post Monitoring Actuall & 7 | [ [
ReportsiDocuments o
Inception Report e R O R B
Progress Report LN RI E EE  E I . NA N
_ _ Plan T T T T T T T T T T T |
Project Completion Report Actuall & T | [ [l - VA VA
Public Relations R
: Pan | 7 7 [ 77 [V W HE i
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TO CR of JICA RWANDA OFFICE

PROJECT MONITORING SHEET

Monitoring Sheet Summary

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City

Water Network

Version of the Sheet : Ver.2 (Term: 16 August, 2016 — 15 April, 2017)

Name: Shigeo OTANI

Title: Chief Advisor/ Non-Revenue Management

Submission Date: 3 March 14, 2017

I. Summary

1 Progress

1-1  Progress of Inputs

1-1-1 Japan Side

(1) List and Assignment Terms of Japanese Experts
1) 15 Phase (as of Feb.28, 2017)

a. Working in Rwanda

Field in Charge Name Duration
From To M/M
1 |Chief Adviser/Non-Revenue |Shigeo OTANI 2016/8/14 2016/12/11 4.0
Water management 2017/1/15 2016/2/28 1.5
2 Adviser/Non-Revenue Water Hiroyuki HIGUCHI 2016/8/14 2016/9/27 1.5
2017/1/17 2017/2/28 1.5
Management
3 Chiaki SUZUKI 2016/8/15 2016/9/13 1.0
NRW Reduction Plan 1(1) 2016/11/10 | 2016/12/27 L6
4 NRW Reduction Plan 1(2) Hiroyasu YODA 2016/9/7 2016/11/14 2.3
2017/1/17 2017/2/28 1.5
5 NRW Reduction Plan 2 (1) Toru TOYODA 2016/8/15 2016/9/28 1.5
2017/1/17 2017/2/28 1.5
6 NRW Reduction Plan 2 (2) Nobuyuki TSUTSUI 2016/9/18 2016/12/16 3.0
7 |GIS Eita HORISHITA 2016/8/14 2016/11/11 3.0
8 |Hydraulic Analysis Hiroki OE 2016/8/15 2016/11/12 3.0
9 |Leak Detection Junichi TAKAHASHI
10 Pipe RePaEmg and Service Tokiya MOMOZONO
Connection (1)
Pipe Repairing and Service N
11 . Hiroshi TAKASHIMA | 2017/1/17 2017/2/28 1.5
Connection (2)
12 |ICT Marcel Brouwer 2016/9/30 2016/12/10 2.4
2017/2/13 2017/2/13 0.0

Total M/M

30.8



tsutsui
テキスト ボックス
Ver.2



b. Working in Japan

PM Form 3-1 Monitoring Sheet Summary
Duration
Field in Charge Name
No. From To M/M
1 |Chief Adviser/Non-Revenue Water |Shigeo OTANT 2016/8/5 | 2016/8/12 | 0.25
management
1o |Pipe Repairing and Service Tokiya MOMOZONO | 2016/12/5 | 2016/12/16|  0.50
Connection (1)
Total M/M 0.75

Details of each expert’s assignment are shown in the Plan of Operation.

(2) Training

1) Tanning in Japan

The following member participated in the training in Japan between January 1, 2016 and

February 2, 2017.
Member of 1* Training in Japan
Names Position
1 | RUTAGUMGIRA Methode Director , Urban Water and Sewerage Services ( Project Director )
2 | BAHIGE Jean Berchmans Manager, Non-Revenue Water ( Project Manager)
3 | GATANAZI Felix Manager, Customer services
4 | BYAMUGISHA Bernard Head of Branch /Nyarugenge
5 | MUTAMBA Jane Head of Branch /Gikondo
Schedule of 1* Training in Japan
No Day Travel Type Contents Organizer
1 2017/1/21 Sat |Kigali—
2 2017/1/22 Sun |Yokohama Arrival
Training briefing
Programmee Orientation JICA Yokohama
3 2017/1/23 Mon |Yokohama Lecture Distribution management system Yokohama City Water
Courtesy call to the Yokohama City |[Works Bureau
Water Works Bureau
4 2017/1/24 Tue |Yokohama Lecture Block system of Yokohama City Yokohama City Water
Customer Meter Management ‘Works Bureau
Mapping system .
Practical Visit a Water Service Memorial Yokohama City Water
5 2017/1/25 Wed |Yokohama o . . W orks Bureau
training, Visit | Visit at Water Treatment Plant .
L WTP of Yokohama City
(Nishiya)
Lecture Quality control and inspection Yokohama City Water
6 2017/1/26 Thu |[Yokohama Practical systemofservice connection Works Bureau
training Leakage Detection Survey WTP of Yokohama City
7 | 20177127 Fri |Yokohama Discussion, Training Evaluation JICA Yokohama
Closing meeting
Yokohama—
8 2017/1/28 Sat
Kyoto
9 2017/1/29 Sun |Kyoto—Kobe
Courtesy call to the Kobe City Water
Lecture ‘Works Bureau Kobe City Water Works
10 2017/1/30 M Kob ’
on obe Visit History of the City Water Works Bureau
Visit to facilities
NRW Reduction Measure
11 2017/1/31 Tue Kobe LeCVture, Pressure Managcrnf)nt ) Kobe City Water Works
Visit Water Demand Projection Bureau
Visit to facilities
12 2017/2/1 Wed Kobe— DISCI.,ISSlOn, Trammg Evaluation JICA Kansai
Yokohama Closing meeting
13 2017/2/2 Wed |Tokyo—Kigali Departure
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2) Training in the 3rd country

Not yet conducted

(3) List of Equipment Provided for the Project

Equipment to be Procured (1): Procurement in Rwanda

Monitoring Sheet Summary

Lot Item Contents Unit Quantity | Schedule Actual
Output 2 Materials and equipments for
Training for pipe repairing|training for pipe repairing and
Lot 1 and service connection  |service connection set 1 Mar., 2017 | in Process
Output 3
Lot2 |Pilot Project (2 sets) Customer mater ¢15mm sets 400 Feb., 2017 | completed
Output 3: Pilot Project Flow Meter, Gate Valve, Pressure
Lot3 |(2sets) gauge, etc. set 1 Mar., 2016 | in Process
Electric magnetic flow meter,
Output 4: Isolation of 4 |[Mechanical flow meter, Pressure
Lot4 |Branch gauge, Gate valve, etc. set 1 June, 2017 | in Process
Lot5 [Vehicles for JICA use Onebox and Pickup Units 2 Jan., 2017 completed
Equipment to be Procured (2): Procurement in Japan
Lot Item Contents Unit Quantity | Schedule Actual
Potable Ultr: ic Flow Meter, Fl
Output 2: Leak detection otable Ultrasonic Flow Meter, ,OW
cquipment (for Two & Pressure Logger 2ch, Leak Noise
Lot 6 quip . . Correlator, Leak Detector Sets 3 July.,2017 | inProcess
Branches of Pilot project (Headphone type), Pipe Locator
and NRW Team) P type). Pip ’
etc.
Potable GPS sets 5 Oct.,2016 | Completed
Lot 7 Survey Equipment for Potable Test Meter sets 2 Oct., 2016 Completed
0
Output 2and 3 Residual Chlorine Test Meter, sets ) Oct.. 2016 | Completed
Potable Electric conductivity Meter ? p

1-1-2 Rwanda Side

(1) Counterpart

List and Assignment Terms of Counterparts
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Field in Charge Name Duration
No From To
Steering Committee (SC)
1 Chairman: CEO of WASAC James Sano Aug. 2016 Present
2 Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present
3 Project Manager: Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
4 Management Team Aug. 2016 Present
5 Officials from MINIFRA Aug. 2016 Present
Project Director and Manager
1 Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present
2 Project manager: Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
Management Team (7 persons)
1 Leader: Director of UWSS Mr. Methode Rutagungira Aug. 2016 Present
2 |Co-leader: Director of CS Lucien Ruterana Aug. 2016 Present
3 Co-leader: Director of CFO Joseph Ruhinyura Aug. 2016 Present
4 Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present
5 Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present
6 Manager of Revenue Management Services, CS Désiré Kayiru Aug. 2016 Present
7 Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present
Action Team (31 persons)
1 Leader: Head ofleak detection and pressure Désiré Ntamuturano Aug. 2016 Present
2 Co-Leader: Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present
3 Co-Leader: Gikondo Branch Manager Mutamba Jane Aug. 2016 Present
4 Co-Leader: Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present
5 Co-Leader: Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present
6 Co-Leader: Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present
7 Co-Leader: Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present
8 Head of zoning and mapping services, NRW, UWSS [Jean Paul Kayitare Aug. 2016 Present
9 Head of water distribution services, NRW, UWSS Jean Claude Manirakiza Aug. 2016 Present
10 [Leak detection and pressure management Officer Celestin Mwambutsa Aug. 2016 Present
11 |Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present
12 |Mapping Officer Claudien Mazimpaka Aug. 2016 Present
13 [Head of meter management services Felecien Niringiyimana Oct. 2016 Present
14  [Water Distribution Officer of each Branch Aug. 2016 Present
15  |Customer Service Officer of each Branch Aug. 2016 Present
16  |Billing Officer of each Branch Aug. 2016 Present

(2) Facilities

Office space for Japanese experts (about 7 experts) at WASAC, office furniture, internet connections

Training room with the capacity of about 20 persons

Space for training on pipe repair and service pipe connection (40 m)
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- Store house for equipment

(3) Local Cost

- Cost for administering the Project (utilities for experts offices, internet services)
- Cost for import tax, value added tax, customs, storage, inland transportation, and others for
importing project equipment

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff

1-2 Progress of Activities
1-2-1: Activities relevant to the entire Project
(1) Start-up Meeting of the Project

Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of
members of Management Team and Action Team. The main topics of the meeting were as follows:

- Introduction of JICA experts and Counterparts (C/P)

- Explanation and discussion of draft of Work Plan (WP)

- Confirmation of understanding of the project contents (Implementation Schedule).

- Condition for selection of pilot project area

- Selection of the members of Action teams and other related teams

- Notes for safety measures

- Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th.
(2) Kick-Off Meeting of the Project

Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of the
project to person concerned including all Branch managers of WASAC, MININFRA. The main topics of
the meeting ware as follows:

- Explanation of Project Objectives

- Project implementation Structure

- Project Implementation Flowchart

- Introduction of NRW reduction of Yokohama City

- Discussion

(3) Revision of IC/R

The draft of IC/R was presented by JICA Expert Team at Start-up Meeting of the Project, and

Kick-Off Meeting of the Project. It was revised on Sept. 15, 2016 as Ver.1 according to progress of the
5
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meantime.

[Output 1]
1-2-1: Activities of Output 1: Planning capacity of NRW reduction of WASAC is enhanced.

1.1 A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction.

The member of the management team is appointed formally in August by CEO, and formation is finished.

1.2 The management team assesses NRW reduction measures currently conducted by WASAC for Kigali

city and other secondary cities (14 branches outside Kigli city), and identifies problems.

Questionnaire survey has conducted for 20 Branch Offices in September and the answers to the
questionnaire are summarized in October. The result was explained for NRW team and discussed it
on November 8 .

Sit visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted in
September to confirm existing activities of WASAC branch offices, the situations of facilities, and
evaluate it.

The site visit survey for remaining 11 Branch offices was started in the middle of February, 2017

and it is going to carry out until the beginning of March.

1.3 Based on the problems identified by Activity 1-2, the management team proposes methods and

procedures to conduct NRW reduction measures by WASAC in the future.

Information data of GIS and customer (January 2016- July 2016) were analyzed in October and
presented the result for future examination of WASAC.

Among the matters of the high evaluation that became clear from these findings, the matter which
should cover for a Five-years NRW reduction strategic action plan were chosen.

As high measures of the priorities, Preparation of a conceptual long term develop plan of water
supply system, Update all customer data, Update and validate GIS pipe network drawings,
Replace/repair malfunctioning customer meters/public standpipes, Carry out priority analysis for
pipe rehabilitation, Continue rehabilitation of old pipes based on priority analyses were list upped.
Development policy of the Five-year plan and table of contents were presented.

The NRW reduction activities are still being proposed.

1.4 The management team undertakes inventory surveys in order to identify facilities improvement

necessary to conduct methods and procedures proposed by Activity 1-3.

To make clear the contents and the bill of quantity of the priority of countermeasure, an
inventory survey will be carried out. Concrete content of the survey was decided in January,

2017 and assumed an investigation was planned to start from February.
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Specification for inventory survey about facilities was prepared. As a result of the discussion on
these contents (general schematic drawing of water reservoir tank, fact-finding of the stand pipe,
sampling survey of customer meters) with WASAC in February, WASAC decided to

implement by himself.

Based on the results of Activity 1-4, the management team prepares a report on the necessary
facilities improvement.

—  Not yet conducted.

The management team identifies organizational and institutional changes necessary to conduct
methods and procedures proposed by Activity 1-3 and prepares a report.
—  Not yet conducted.

The management team prioritizes and schedules the conducts of facilities improvement and
organizational and institutional changes identified by Activities 1-4 and 1-5.
— Scheduled in March 2017

WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal year.
— Scheduled in April 2017

The management team prepares the 5-year Strategic Acton Plan on NRW reduction that
summarizes the achievements from Activities 1-1 to 1-7.

— Scheduled in April 2017

The management team holds seminars and presents 5-year Strategic Action Plan for NRW
reduction (Activity 1-8) for WASAC and other concerned parties.
— Scheduled in May 2017

The management team reviews 5-year Strategic Action Plan for NRW reduction, updates it as
necessary, and secures the budget for the next fiscal year.
— Scheduled in April 2018 and in 2™ Phase

Seminars are organized to present all the achievements of the project for WASAC and other
concerned parties.
— Scheduled in 2™ Phase
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[Output 2]

1-2-2: Activities of Output 2: Basic knowledge, skills and technique on NRW control are acquired
by WASAC.

2.1 Training materials on NRW control are prepared.

In reference to past experience project and "The Manager's Non-Revenue Water Handbook for
Africa (Guide to Understanding Water Losses) USAID, World Bank, March 2010",
"Non-Revenue Water Management (Consulting Developing Countries), Shozo Yamazaki, March
2011", "Factor on NRW and Concept of NRW Reduction (draft manual)” was prepared and
submitted to Project Manager of WASAC and NRW team.

2.2 Training on NRW management is conducted for the management team and WASAC

management as necessary.

The training materials for problem presentation on basic measures of NRW management were
made, and a seminar was carried out for four times at every week in a project management

meeting in October.

The training was carried out based on "materials for problem presentation on basic measures of N

RW management" mentioned above on November 1.
2.3 OJT is conducted on the updating of GIS data, using available GIS data base.
Following works were conducted.

The technical training on GIS data update of C/P

Rearranging and reexamination of a workflow affecting GIS update of customer and pipe network
data update

OJT on update of Branch boundary line data

Activity that GIS data management

The introduction of the Google Earth applied for GIS

Introduction of the software of QGIS to 6 Kigali city branches and Google Earth (input to a PC)
was performed to make the environment that WASAC can be shared the GIS data not only HQ
but also branch offices and could watch freely, and to have operation and utilization of the GIS
software fit the staffs other than the GIS team, and to smoothen a shift to future ArkGIS use.

The reconfirmation of technology transfer contents and the introduction of the ArcGIS Geometric

Network analysis (one of the pipe network analysis functions on ArcGIS) was carried out.



PM Form 3-1 Monitoring Sheet Summary

Construction and editing of the pipe network model and analysis by this function can be carried
out.

The Manuals (GIS Procedure Guide and GIS Operation Manual: Data update on management
for water network and customer information) were distributed to rerated section of HQ and 6

branch offices.

24 OIJT is conducted on hydraulic analysis and pressure management, using available hydraulic

models.

Collection of hydraulic analysis-related data, and, the lectures and a seminar of the hydraulic analysis

and water pressure management analysis were performed six times for November 8 from September

29 for a GIS team.

2-5

2-6

The training of general theory of the hydraulic analysis

The practice by application EPANET of the hydraulic analysis

Construction of the use environment of hydraulic analysis software MikeUrban and the
training about the usage of it

Hydraulic analysis of the pilot area

In-room training and OJT on leak detection for the pilot project are conducted with provided
equipment.
— Scheduled from March 2017 and in 2™ Phase

In-room training and OJT on repairing leaking pipes and installing service connection for the pilot

project are conducted.

A procurement list of the equipment and materials on repairing leaking pipes and installing
service connection was prepared.

Contents of procurement equipment were confirmed and specification and BoQ were decided.
The procurement preparations such as marketing researches, contract documents, supplier list for
competition of quotation were performed.

Notice for competition of quotation was made October 14 and as a result of evaluation of the
documents submitted, the contract with a procurement supplier on November 8. The delivery of
the equipment is scheduled in March.

Fact-finding about activities of each branche including laying and repair of the distribution and
service connection pipes was started in January 2017. Extraction of the problems with C/P

based on these findings and will make the teaching materials for the training in future.
9
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Training is in preparation, Scheduled from March 2017 and after July 2017

2-7  In-room training and OJT on meter reading, billing, and customer services for the pilot project are

conducted.

— in preparation, Scheduled from March 2017 and in 2™ Phase
2-8  Training materials on NRW are reviewed and updated.

— Scheduled in 2" Phase

2-9  Based on feedback of Activities from 2-5 to 2-8, training programs are developed and training

courses are planned.

— Scheduled in 2™ Phase

[Output 3]

1-2-3: Activities of Output 3: WASAC learned how to conduct NRW reduction measures through

the implementation of the Pilot Project.
3.1 An action team is organized to conduct NRW reduction measures at Pilot Area 1.

The member of the action team is appointed formally in August by CEO, and formation is finished

in August 2016.

3.2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps,

customer ledgers, surveys, and other necessary means.

Selection of two pilot areas (Area 1: Kadobogo (Kiyovu) Kacyiru Branch Area 2: Ruyenzi (Runda)
Nyarugenge Branch ) from the proposed candidate sites in September 2016.
Information dada collection of Kigali city and the two pilot areas in September 2016

Information data update of pilot areas such as population and number of customers

3.3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1.

A work plan of pilot project for areal and area2 was prepared.
Preparation of facilities plan for the establishment of pilot area such as location of inlet chamber and
design them including requires equipment such as flowmeter, pressure gauge and valves in

September

10
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The detailed design of the chamber at the inlet (flowmeter setting position) was made in September,
and traial excavation was conducted for confirm the number of the existing pipe, laying position,
depth, type, diameter, and performed final decision of the structure in October.

The contents, specification and quantity of the equipment to be installed in the chamber were

clarified in October.

3.4 The action team hydraulically isolates Pilot Area 1, and installs flowmeters and pressure gauges at the

inlets of the Pilot Area 1.

Procurement of Equipments

Contents of procurement equipment (flowmeter, pressure gauge, valve, customer meter etc.) were
confirmed and specification and BoQ were decided in October.

The procurement preparations such as marketing researches, contract documents, supplier list for
competition of quotation were performed in September..

Notice for competition of quotation was made October 14, and as a result of evaluation of the
documents submitted, the contract with a procurement supplier on November 8. The delivery of the

equipment is scheduled in March.

Construction of Chambers

Design of four chambers to be installed inlets of the pilot area was performed for the price
competition in September.

Notice of the price competition to the contractors was made on December 8, 2016 for submission
of the quotation on January 27, 2017. As the result of evaluation of it, contract was agreed on
February 15, 2017.

Construction work will be started from March 1, 2017.

The additional investigation for separation of the tertiary pipe in the Kadobogo pilot area was performed.

Isolation work was performed by WASAC.

3-5

3-6

3-7

The action team establishes the baseline NRW rate of Pilot Area 1.

— Scheduled in 2™ Phase

The action team conducts measures for reducing "Apparent Losses" indicated by the water balance

of International Water Association (IWA) for Pilot Area 1.
— Scheduled in 2™ Phase

The action team measures NRW after conducting Activity 3-6 and examines its effectiveness.

11
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— Scheduled in 2™ Phase

3-8  The action team conducts measures for reducing surface leakage (visible leakage).
— Scheduled in 2™ Phase

3-9  The action team measures NRW after conducting Activity 3-8 and examines their effectiveness.
— Scheduled in 2™ Phase

3-10 The action team conducts measures for reducing underground leakage (invisible leakage).
— Scheduled in 2™ Phase

3-11 The action team measures NRW after conducting Activity 3-10 and examines their effectiveness.
— Scheduled in 2™ Phase

3-12 The action team reviews the results from Activities 3-5 to 3-11, and undertakes cost-benefit
analysis of NRW for each Activity of 3-6, 3-8, and 3-10.
— Scheduled in 2™ Phase

3-13 The action team summaries activities and results from Activities 3-1 to 3-12, prepares the
completion report on the pilot project for Pilot Area 1, and submits it to the management team.
— Scheduled in 2™ Phase

3-14 The action team holds a workshop and presents the completion report of the pilot project prepared
by Activity 3-13 to WASAC and other concerned parties.
— Scheduled in 2™ Phase

3-15 Action team conducts activities from Activities 3-1 to 3-14 at Pilot Area 2.
— Scheduled in 2™ Phase

3-16 Action team prepares manuals on methods and use of survey equipment learned through the
implementation of the pilot project, and holds seminars in order to share them with WASAC and
other concerned parties.
— Scheduled in 2™ Phase

[Output 4]

12
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1-2-4: Activities of Output 4: 4 branches in Kigali establish the system to measure NRW rates

accurately.
4.1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.

About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment with
advice of JICA expert, site investigation in order to decide the boundary lines in October.
Because it was revealed that the movement between branches of the customer registration was
necessary about the decision of the boundary line, it was decided to adjust it after boundary line
decision.

Four branch separation boundary lines were established by the end of September, 2016, But it
was non-start about movement of customer resistration.

A GIS team clarified re-enrollment about the movement of customer resistration (1712 as of

September 2016)

4.2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of

electromagnetic flowmeters and pressure gauges are determined by field survey.

* Flowmeter setting positions for isolation of 4 branches were examined on the GIS map jointly
with NRW team and GIS team in a project progress meeting of October 7.

* After the position decision on the quantity, individual spot investigation was carried out by JICA
team and WASAC team to confirm condition of existing distribution pipes. Trial excavation was
conducted for 18 places.

The joint meeting of the NRW and GIS team was held in order to settle site setting position of
flowmeter on October 31.

The technical specifications of the equipments such as electromagnetic flowmeter, mechanical
flowmeter, pressure gauge, valves, data loggers and server hardware etc. for the establishment
of monitoring system was prepared by the end of November.

Technical specification and Bill of Quantity for the tender were submitted to the JICA office on

December 9.

4.3 Electromagnetic flowmeters and pressure gauges are procured and installed for isolating 4 branches,

and chambers are constructed as appropriate.
Construction of Chambers

23 chambers to be installed in the network were designed for the tender in November.

13
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Notice of the price competition to the contractors was made on December 8, 2016 for submission
of the tender on January 27, 2017. As the result of evaluation of it, contract was agreed on

February 15, 2017.

4-4  System input to each of 4 branches is measured.

— Scheduled in 2™ Phase

4-5  Based on the results of Activity 4-4, NRW rates for each branch are calculated and reported.

— Scheduled in 2™ Phase

1-3 Achievement of Qutput

Achievement status of the Project outputs is observed according to the PDM indicators as the table below

indicates:
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Table: Achievement of Outputs
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Monitoring Sheet Summary

Outputs

Objectively Verifiable Indicators

Status of the Achievement

WASAC is enhanced.

1 Planning capacity of NRW reduction of

5 year Strategic Action plan is reviewed
and updated, taking into account of the
results of the Pilot Project.

All the project achievements are shared
by WASAC and other concerned
parties by holding seminars.

+The relevant information are being collected from existing
data and documents.(GIS data, Customer data, PIP:
Performance Improvement Programme, NRW Action Plan,
Questionaire survey for 20 Branches)

- Site visit survey for up-countries Branch offices) was
conducted to get fact-findings of WASAC's NRW reduction
activity for the cause analysis of NRW.

*Inventry survey is being conducted by WASAC

- Since not enough time was secured to make action plans in
the 1st Phase three months behind the initial schedule, the
Project Team proposed to continue to elaborated action plans
in Phase 2 together with WASAC management team and
action team.

2 Basic knowledge, skills and technique on
NRW control are acquired by WASAC.

2-1

More than XX number of trainees
receive training.

WASAC human resource development
planincludes training programs
prepared by the project.

= Training on NRW management was conducted

+OJT was conducted on the updating of GIS data base

-OJT was conducted on hydraulic analysis, and pressure
management

*In-room training and OJT on leak detection will be conducted
from March 2016 and in the 2nd Phase

*In-room training and OJT on repairing leaking pipes and
installing service connection will be conducted from March
2016 and in the 2nd Phase. Procurement of the materials and
equipmnets to be used for the training are beeing procured.
-Implementation of the OJT activity is planned in the 2nd
Phase.

Implementation of the activity mentioned in indicators is
planned in upcoming steps during the 2nd Phase.

reduction measures through the
implementation of the Pilot Project.

3 WASAC learned how to conduct NRW

3-1

3-2

3-3

NRW rates are reduced at each pilot
area as follows: Pilot Area 1: from
XX% to XX% and Pilot Area 2 from
XX% to XX%. (XX% will be determined
after baseline NRW rates are
established.)

Action team members share
experiences at workshops regarding
implementation of the pilot projects.

The action team prepares a completion
report of the pilot project.

- Two pilot areas (Area 1: Kadobogo,Kacyiru Branch, Area 2:
Ruyenzi, Nyarugenge Branch ) were selected.

+The preparation work in order to setting up DMA is beeing
conducted such as procurement of the equipments and
construction of chambers, separation of tertiary distribution
pipes and installation of valves in the network..

- Implementation of the OJT activity is planned in the 2nd
Phase.

measure NRW rates accurately.

4 4 branches in Kigali establish the system to

NRW rate of each branch is periodiclly
monitored and reported in PIP
(Performance Improvement Plan) every
month.

-Isolation plan of 4 branches prepared by WASAC was
reviewed and boundary line was desided.

-Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are installed are
determined by field survey.

Detailed design was done for preparation of technical
specifications of the equipment of a monitoring system.
Procurement work has not yet started.

*The chambers were designed and consuruction work is
started from March 2017.

*The procurement schedule of the equipments is not clear. It is
supposed to be the equipment will arrive in July.

1-4 Achievement of the Project Purpose

It is somewhat premature to assess the achievement of the Project’s purpose because only a half year has

passed since Project started.

1-5 Changes of Risks and Actions for Mitigation

No major changes have been seen in the PDM important assumptions; therefore, there was no need to

carry out special actions for mitigation so far.
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(1) Pre-Conditions

Table: Action for Mitigation on Pre-Condition

PDM Pre-Conditions Curent Situation Action for Mitigation
1 GIS data base and hydraulic modeling |1-1 By a delay, a latest work version of ArcGIS for the Kigali
prepared by ESRI are available as city was delivered in WASAC in the end of September
scheduled. 2016. But pipeline network information was insufficient and
was in condition to continue revising data until a plan of
delivery date in March, 2017.

Therefore it was not able to utilize ArcGIS effectively for the
decision of electromagnetic flowmeter setting position for 4
branch isolation work. But it was able to carry out about the
update of the GIS database which was a subject of the
training on schedule.

In the beginning of September, WASAC has already owned
a license of MikeUrban. However, it was not available it
because of some trouble between Esri and WASAC. In
addition, it was not able to build the hydraulic analysis model
of the whole Kigali City because ArcGIS was not
completed. Temporary delivery of MikUrban was made by
Esri in the end of October.

(2) Important Assumption on Proceeding Assumptions (from Qutputs to Project Purpose)

Table: Action for Mitigation on Important Assumption (from Outputs to Project Purpose)

PDM Importance Assumption Current Situation Action for Mitigation

1 The non-revenue water section at WASAC is |1-1 Not applicable
not subject to large scale reorganization.

2 WASAC staff do not resign after training by  [1-2 Not applicable
the Project.

3 Large scale natural disaster dose not occur. |1-3 Not applicable

(3) Important Assumption on Proceeding Assumptions to Overall Goal

Table: Action for Mitigation on Importance Assumptions (from Project Purpose to Overall Goal)

PDM Importance Assumption Current Situation Action for Mitigation

1 The Government policy on NRW remains as  |1-1  Not applicable
highly prioritized.

1-6 Progress of Actions undertaken by JICA

*  Two project vehicles were provided to the Project for use by JICA Expert Team and CPs.
= Procurement of leak detection equipment is in process. These are procured until July 2017.
*  Procurement of electromagnetic flow meter and pressure gauge and gate valve for isolation 4

branches in Kigali is in process.
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1-7 Progress of Actions undertaken by Rwanda side

Appointment of Management Team and Action team

Isolation plan of 4 branches, decision of boundary line between branches.

Survey and adjustment to decide to points to be construct the chambers.

Training in Japan

Concept Note preparation for decision of branch boundary.

Inventory survey is caring out by WASAC team.

DMA formation of Pilot Areas (installation of valves, adjustment of tertiary pipe)

Joint visit JICA-WASAC of WASAC’s upcountry branches.

1-8 Progress of Environmental and Social Considerations (if applicable)

No remarkable progress and consideration have been seen.

1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable)
No remarkable progress and consideration have been seen.

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA's

projects, activities of counterparts, other donors, private sectors, NGOs etc.)
SUSWAS Project

2 Delay of Work Schedule and/or Problems (if any)

2-1 Detail

1) Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1)

Since not enough time was secured to make action plans in the 1% Phase three months behind the initial
schedule, the Project Team proposed to continue to elaborated action plans in Phase 2 together with
WASAC management team and action team.

It needs to be elaborate on to produce a more tangible and practical institutional framework. The role and
responsibilities of the management team in the framework for the NRW reduction plan should be

confirmed.

2) Procurement and installation schedule of the equipment of monitoring system (Output 4)

The construction of the chambers to install equipments of monitoring system has already begun, but the

procurement schedule of the equipments is not clear.
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2-2 Cause
1) Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1)

Because it is a proposition to complete the construction of two places of pilot areas that is work of Output
3 and to complete a flow measurement system to isolate 4 branches for calculate an individual NRW rate
that is work of Output 4 by June, 2017, the work of site survey, details design and the preparation of
tenders on procurement of equipment and the chamber construction were conducted with precedence. As

a result it works of Output 1 is late.

The predicted number of the setting point for electromagnetic flowmeters was increased, because that it
was necessary to include not only the boundary but also the WTP, and the needed time for an

investigation.

The distribution pipe position was going to be provided by GIS data, but software of Esri was unfinished,
and reliable information was not provided. The trial excavation reached for confirmation of existing pipe
position. Time for the review of the branch border and for decide the exact position of electromagnetic

flowmeters.

2) Procurement and installation schedule of the equipment of monitoring system (Output 4)

The plan of the JICA office is not yet seen.

2-3 Action to be taken

A management team meeting will be held in the middle of March to make an orientation.

2-4 Roles of Responsible Persons/Organization (JICA, WASAC, etc.)

3 Modification of the Project Implementation Plan

3-1PO

As a major modification, the timeline of Activity 1.7-1.10 will be shifted to the beginning of the 2nd
phase from the 1st phase. This modification was reflected as PO ver.1 which will be approved by the SC
on April 3, 2016.
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3-2 Other modifications on detailed implementation plan
No major modification was made.

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s), target group(s),
implementation structure, overall goal, project purpose, outputs, activities, and input) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D and PDM,

the team may propose the draft.)

4. Preparation of Rwanda Side toward after completion of the Project

Not applicable.

I1. Project Monitoring Sheet I & 11

As attached.
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Project Monitoring Sheet I

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network

Implementing Agency: WASAC

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2019/6/30
Project Site: 4 Branches in Kigali cit

Kacyiru, Nyamirambo, Gikondo, Nyart Model Site:

(Revision of Project Design Matrix )

Version 2

Dated March 13, 2017

PM Form3-2 Monitoring Sheet I

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumption

Achievement

Remarks

Overall Goal

WASAC conducts NRW reduction measures as planned for Kigali city.

NRW rate of Kigali city (year 2022 xx
%) (to be confirmed during the project)

Project Purpose

Annual report of WASAC

The Government policy on
NRW remains as highly
prioritized.

N/A

5-year Strategic Action Plan for NRW
reduction is approved by the Minister of
Infrastructure.

5-year Strategic Action Plan for NRW
reduction approved by the Minister of
Infrastructure

The non-revenue water
section at WASAC is not
subject to large scale

It is somewhat premature to assess the
achievement of the Project’s purpose because
only a half year has passed since Project
started.

2 Annual action plan regarding NRW reorganization.
reduction of each branch is reflected in |2 Annual action plan of WASAC
WASAC's capacity is enhanced to conduct NRW reduction measures as annual action olan of WASAC WASAC staff do not resign
planned for Kigali city. 3 The management at WASAC after training by the Project.
recognizes the effects of NRW
reduction, and approves the budget of |3 Budget of WASAC Large scale natural disaster
each branch for implementing annual dose not occur.
action plan for NRW water reduction
Outputs +The relevant information are being collected
1 Planning capacity of NRW reduction of WASAC is enhanced. 1-1 5 year Strategic Action plan is reviewed |1-1 Records of the project from existing data and documents.(GIS data,
and updated, taking into account of the Customer data, PIP: Performance Improvement
results of the Pilot Proiect. Programme, NRW Action Plan, Questionaire
1-2 Al the project achievements are shared |1-2  Records of the project survey for 20 Branches)
by WASAC and other concerned parties - Site visit survey for up-countries Branch
by holding seminars. offices) was conducted to get fact-findings of
WASAC's NRW reduction activity for the cause
analysis of NRW.
*Inventry survey is being conducted by WASAC
2 Basic knowledge, skills and technique on NRW control are acquired |2-1  More than XX number of trainees 2-1  Records of the project +Training on NRW management was conducted
by WASAC. receive training. +OJT was conducted on the updating of GIS
2-2  WASAC human resource development |2-2 Records of the project data base
plan includes training programs +OJT was conducted on hydraulic analysis, and
prepared by the project. pressure management
+In-room training and OJT on leak detection will
be conducted from March 2016 and in the 2nd
Phase
*In-room training and OJT on repairing leaking
pipes and installing service connection will be
conducted from March 2016 and in the 2nd
Phase. Procurement of the materials and
equipmnets to be used for the training are
beeing procured.
+Implementation of the OJT activity is planned in
the 2nd Phase.
3 WASAC learned how to conduct NRW reduction measures through |3-1 NRW rates are reduced at each pilot 3-1 Records of the project - Two pilot areas (Area 1: Kadobogo,Kacyiru
the implementation of the Pilot Project. area as follows: Pilot Area 1: from Branch, Area 2: Ruyenzi, Nyarugenge
XX% to XX% and Pilot Area 2 from Branch ) were selected.
XX% to XX%. (XX% will be determined The preparation work in order to setting up
after baseline NRW rates are DMA is beeing conducted such as
actahlichad \ . procurement of the equipments and
3-2 Act|or? team members share . 3-2 Records of the project construction of chambers, separation of
.expenences .at workshqps regardlng tertiary distribution pipes and installation of
|mo|em_entat|on of the pilot proiects. . ) . . valves in the network..
3-3 The action team prepares a completion |3-3  Survey plans for locations outside the pilot . -
report of the pilot project. project -Implem.entanon of the OJT activity is
planned in the 2nd Phase.
4 4 branches in Kigali establish the system to measure NRW rates 4-1  NRW rate of each branch is periodiclly [4-1 Records of the project -Isolation plan of 4 branches prepared by
accurately. monitored and reported in PIP WASAC was reviewed and boundary line was
(Performance Improvement Plan) every desided.
month. +Exact locations for the installation of
electromagnetic flowmeters and chambers which:
flowmeters are installed are determined by field
survey.
-Detailed design was done for preparation of
technical specifications of the equipment of a
monitoring system. Procurement work hasnot
yet started.
+The chambers were designed and consuruction
work is started from March 2017.
Activities Inputs Pre-Conditions
141 A management teaml is organized to prepare 5-year Strategic Action The Japanese Side The Rwanda Side
____|Planfor NRW reduction. _ ______________________________
The management team assesses NRW reduction measures
1-2 |currently conducted by WASAC for Kigali city and other secondary 1 Experts Dispatch 1 Counterpart
cities (14 branches outside Kigli city), and identifies problems.
Based on the problems identified by Activity 1-2, the management . X
1-3 |team proposes methods and proce{jures tg conduct NRW?eduction Chief Adviser.”Non-Revenue Water Project Director
measures by WASAC in the future. management
The management team undertakes inventory surveys in order to
1-4  |identify facilities improvement necessary to conduct methods and Non-Revenue Water reduction planning Project Manager
- - - -|procedures proposed bv Activity 1-3._ ______________________
Based on the results of Activity 1-4, the management team prepares
1-5 a report on the necessary facilities improvement. GIs Management team members
The management team identifies organizational and institutional ;]G(Jig:?;amb:jji:nd repared
1-6 |changes necessary to conduct methods and procedures proposed by Hydraulic analysis Action team members Y 9 prep:
____|Activitv 1-3.and prepares areport.. - _ _ ____________________ by ESR| are available as
The management team prioritizes and schedules the conducts of scheduled.
1-7 |facilities improvement and organizational and institutional changes Leak detection Other counterparts
__ - _lidentified bv Activities 1-4and -5 _ _______________________ ) » ) .
1-8 WASAC secures budget in accordance with the priorities of Activity 1- Pipe repairing and service pipe
____|7forthe nextfiscalvear. ~______________________________ connection
The management team prepares the 5-year Strategic Acton Plan on
1-9  |NRW reduction that summarizes the achievements from Activities 1-1 ICT
R (o T
The management team holds seminars and presents 5-year Strategic
1-10 |Action Plan for NRW reduction (Activity 1-8) for WASAC and other
____|concernedparties. ——_——
The management team reviews 5-year Strategic Action Plan for » o <Issues and
1-11 INRW red.uctlon, updates it as necessary, and secures the budget for |2 Training 2 Facilities countermesures>
____|thenextfiscalvear.___________________________________
Seminars are organized to present all the achievements of the project Office space for Japanese experts (about |By a delay, a latest work
1-12 |for WASAC and other cconcerned parties. Training in Japan 7 experts) at WASAC, office furniture, version of ArcGIS for the
_ _ internet connections ) Kigali city was delivered in
2.1 Training materials on NRW control are prepared. Training in the 3rd country Training room with the capacity of about  |\WASAC in the end of
e e 20 persons _ ) September 2016. But
22 Training on NRW management is conducted for the management Spa<.:e for training On pipe repair and pipeline network information
o _te_za_m._ang_WA_S[-\_C_mgnaqe_me_rllt_a§_n_e_cg§§a_ry._ I [ service pipe connection(40m) was insufficient and was in
2-3 dO:t; Eazc;nducted on the updating of GIS data, using available GIS 3 Equipment provision Store house for equipment condition to continue
o4 |OJT is condusted on hydrauiic analysis and pressure management, | | - revising data until a plan of
- . . ) eak detection equipment delivery date in March,
=~ {imroom iraining and OUT on leak detestion for fhe piot project are 2017.
?'_5_ _|conducted with provided equioment. Ultrasonic flow meter with data logger (3 Local cost Thgrefore it was not.able to
5.6 |In-room training and OJT on reparing leaking pipies and installing Gate valve, flow meter, and customer Cost for administering the Project (utilities |Utilize ArcGIS effectively for
“™ _[service connection for the pilot project are conducted. meter for Pilot Project for experts offices, internet services) the decision of
In-room training and OJT on meter reading, billing, customer services Electromagnetic flow meter and Cost for import tax, value added tax, electromagnetic flowmeter
2-7  |for the pilot project are conducted. pressure gauge and gate valve for customs, storage, inland transportation,  |setting position for 4 branch
S isolating 4 branches in Kigali and others for importing project equipment|isolation work. But it was
2.8 Training materials on NRW are reviewed and updated. Equipme_nt for training on pipe repair C0§t for opgration and maintenance of able to carry out about the
JER and service pipe connection project equipment ) update of the GIS database
Based on feedback of Activities from 2-5 to 2-8, training programs . Cost for over?lme work, transportation, which was a subject of the
2-9 |are developed and training courses are planned. Mobile GPS accommodation and allowance for training on schedule.
WASAC staff
3-1 ,Sirfoetlilrc;r;tfam is organized to conduct NRW reduction measures at Vehicles for Japanese experts In the beginning of
il cElion et T et ibef i September, WASAC has
The action team grasps the current situations of Pilot Area 1 through )
3-2  |reviewing available maps, cusomer ledgers, surveys, and other a'Teady owned a I|cen§e of
MikeUrban. However, it was
—___[necessarvmeans.. _ _ _ ___ _ _ _ __ ____ ___ _________________ . .
3.3 |The action team plans and schedules the implementation of the pilot not available it because of
~~ _|proiect for Pilot Area1. some trouble betwegr} EST'
3.4 |Theaction team hydraulically isolates Pilot Area 1, and installs flow and WASAC. In addition, it
~___|meters and preassure gauges at the inlets of the Pilot Area 1. was not able to build the
35 _|The action team establishes the baseline NRW rate of Pilot Area 1._ _ hydraulic analysis model of




3-6

3-7

3-8

3-9

3-10

o
3-12
s
1o

3-15

3-16

" [The action team conducts measures for reducing "Apparent Losses"

indicated by the water balance of International Water Association
|(IWA) for Pilot Area 1. _ . _____________________________
The action team measures NRW after conducting Activity 3-6 and
examines its_effectiveness.

The action team conducts measures for reducing surface leakage
\(visible leakaae).
The action team measures NRW after conducting Activity 3-8 and
|examines their effectiveness. .
The action team conducts measures for reducing underground
|leakage (invisible leakaqe). _____________________________
The action team measures NRW after conducting Activity 3-10 and
|examines their effectiveness. .
The action team reviews the results from Activities 3-5 to 3-11, and
undertakes cost-benefit analysis of NRW for each Activity of 3-6, 3-8,
The action team summaries activities and results from Activities 3-1
to 3-12, prepares the completion report on the pilot project for Pilot
|Area 1. and submits it to the manaaementteam.. . ________
The action team holds a workshop and presents the completion
report of the pilot project prepared by Activity 3-13 to WASAC and

other concerned parties.

Action team prepares manuals on methods and use of survey
equipment learned through the implementation of the pilot project,
and holds seminars in order to share them with WASAC and other
concerned partie:

4-1

4-2

Isolation plan of 4 branches prepared by WASAC will be reviewed
land revised asnecessarv. . ____
Based on the isolation plan prepared by Activity 4-1, exact locations
for the installation of electromagnetic flow meters and pressure
|aauaes are determined by fieldsurvev.
Electromagnetic flow meters and pressure gauges are procured and
installed for isolating 4 branches, and chambers are constructed as

appropriate.

Based on the results of Activity 4-4, NRW rates for each branch are
calculated and reported.

the whole Kigali City
because ArcGIS was not
completed. Temporary
delivery of MikUrban was
made by Esri in the end of
October.

YV .

"

n
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Project Monitoring Sheet Il (Revision of Plan of Operation) Verslon 2
Dated March 13,2017
Project Title:Project for Strengthening Non-Revenue Water Reduction in Kigali City Water Network Monitoring
Plan 1st Year 2nd Year 3rd Year .
Inputs Remarks Issue Solution
ctual I I m I\ I o I N I I m I\
Expert 181910111112 11 21 3| 41 51 6| 71 81 of10111112] 11 21 3| 41 5 6| 71 81 9f10111112| 11 21 3| 41 51 6
Chief Adviser/Non-Revenue Water Management Blan : .- — — - ! -. v — -. : — -. : — -. v F N/A N/A
Actual| — [ [ [ L L [ [ [ [
: Plan | | weml | | e | e ||| e[ e
Adviser/Non-Revenue Water Management Actual| | e | memi T T T T T o T T N/A N/A
NRW Reduction Plan 1(1) Plan | ;mm| wewsl . | e (o | . | e . e | . e [ N/A N/A
Actual| ' == | m| 1 [ o o o | o | " T o o
. Plan | @ mmmm e L | S . . L L
NRW Reduction Plan 1(2) FYTE] I — T L N I R A N A A I A A
: Plan | | weml | | s | [ [y
NRW Reduction Plan 2(1) Actuall = T T i — — — — — — — — N/A N/A
NRW Reduction Plan 2(2) /:::al e L e B N/A N/A
Geographic Information System: GIS Iz:ta:al ——— — — — — — — — — — — N/A N/A
j ’ j il il il L L L L i il il
T T ( ( ( T T T T T ( (
Hydraulic Analysis LN WIS N NA NA
Leak Detection Plan} . . .. [ . == PN I A _ O N N N N/A N/A
Actual| + " " " " ] " " " " " "
Pipe Repairing and Service Connection (1) Iz:ta:al — — — — — — ; .--: ; — — — — N/A N/A
Pipe Repairing and Service Connection(2) Iz:ta:al — — A — — — — — — — — — N/A N/A
Plan |+« e T T BRI EERE Rra
Information and Communication Technology: ICT Actuall o — —t — —t —t —t — —t —t N/A N/A
Equipment [ [ [ [ [ [ [ [ [ [ [ [
Lot 1: Equipment for training on pipe repair and service pipe Plan o o o [ [ [ N/A N/A
connection Actual N N N N N N
Lot 2: Pilot Projects (Customer Meter) :Ian — — — — — — N/A N/A
ctual " " " [ [ [
Lot 3: Pilot Projects (Gate valve, flow meter, and customer meter) I::r:al : : : : : : : : : : : : N/A N/A
Lot 4: Isolation of 4 Branches (Electromagnetic flow meter, Plan N N N N N N
N/A N/A
pressure gauge and gate valve) Actual ' ' ' ' ' '
Lot 5: Vehicles for Japanese experts :(:::‘al — — — — — — N/A N/A
Lot 6: Leak Detection Equipment (Ultrasonic flow meter, data Plan o o o [ ] ]
: N/A N/A
logger, Leak noise correlator, etc) Actual L L L L L L
Lot 7: Mobile GPS, Potable Test meter etc :Ian N/A N/A
ctual [ [ [ [ o o
Training in Japan " " " i i i
‘ 25 persons will be trained in Japan (5, 10, 10) /:::m — — — — — — N/A N/A
L L L i L L
In- try/Third try Tr g il il i I H H
Plan [ [ [ [ [ [
‘ Actual I I
Activities Plan 1st Year 2nd Year 3rd Year Responsible Organization X Issue &
— Achievements
|Sub-Act|v|t|es Actual| I I il ) I I I I\ 1 I I IV | Japan | RWANDA Countermeasures
Output 1: Planning capacity of NRW reduction of WASAC is enhanced. 1 8 o[10}11112] 1} 2 3| 4; 5, 6| 7} 8] 9o[10]11,12[ 1} 2 3| 4, 5, 6| 7] 8] 9[10]11,12] 1} 2] 3| 4] 5] 6
A management team is organized to prepare 5- Plan I N e Expert ~ WASAC |Member of the Team are NA
year Strategic Action Plan for NRW reduction. Actwal|l 1w [ @ [V T e appointed.
The management team assesses NRW Plan | | e e e e e e e v v v v [ b ] Expert WASAC
reduction measures currently conducted by R N i D D B B N R
1.2 WASAC for Kigali city and other secondary cities Y I e B N (R I R R R R B B in progress N/A
(14 branches outside Kigli city), and identifies T T I IR T A R A IR IR R A
problems. I I R R I RN N B B R B B
Based on the problems identified by Activity 1-2, pan | | IR T T N v e Expert ~ WASAC
the management team proposes methods and [ A ™ S T AT (R IR T I AR I
N/A N/A
procedures to conduct NRW reduction measures Actuall | | [ | 1 |} H A T AR R A TR IR I R IR B
by WASAC in the future. I I R R I TR B B RN R B B
The management team undertakes inventory AN R R T A T Expert ~ WASAC
. ) . s T (] 1 T T T T T T T T T
surveys in order to identify facilities improvement Vo I ' I ' Vo Vo Vo I I I N/A N/A
necessary to conduct methods and procedures Actuall | 1 | 1 . N T AT R IR R A IR
proposed by Activity 1-3. P .
Based on the results of Activity 1-4, the Plan - - - - - - - ' ' ' ' ' ' ' ' ' ' ' ' ' ' Expert ~ WASAC
1.5 management team prepares a report on the Actaall | ! v v v Lo Lo L v v v N/A N/A
necessary facilities improvement. Lo ' v vt Lo Lo Lo ' v v
The management team identifies organizational Plan | ' ! [ [l [ vt vt vt ' v v Expert WASAC
16 and institutional changes necessary to conduct r v ! v v r r r v v v NA NA
"~ methods and procedures proposed by Activity 1- Actual] v ! Vo b L L L v Vo Vo
3 and prepares a report' [l [T 1 [ [l [l [l [l [T [ [
The management team prioritizes and schedules Plan | + « | + + ] - LN N O A Expert ~ WASAC
the conducts of facilities improvement and . H H N . . . . H H H NA NA
organizational and institutional changes identified Actual| ' . . . . . . . . . . .
by Activities 1-4 and 1-5. I R R T
WASAC secures budget in accordance with the Plan [+ [+ [ B[ [ [ o[ o o T i T ] Expert WASAC NA NA
priorities of Activity 1-7 for the next fiscal year. Actual| ' ! . N v [ N I . N
The management team prepares the 5-year Plan [ T I [ T 1 [ 11 i T T T T T Expert ~ WASAC
19 Strategic Acton Plan on NRW reduction that T e NA NA
"~ summarizes the achievements from Activities 1-1 Actuall o [ v [ o e
to 1-7. R R R R R
The management team holds seminars and Plan [ + | v 1 [ 1 ! oo e e e e o o Expert WASAC
110 presents 5-year Strategic Action Plan for NRW L v v v v v v v . . . . N/A N/A
"7 reduction (Activity 1-8) for WASAC and other Actuall . Lo v v ! :- Lo . . . Lo v v
concerned parties. o T [ [ [ o o o o T [ [
The management team reviews 5-year Strategic Plan | ' v v v v v ! . ' ' 't ' . [ Expert WASAC
Action Plan for NRW reduction, updates it as o [ I I I [ o o o [ I I
1.1 I " " " " " I I I " " [ N/A N/A
necessary, and secures the budget for the next Actual| v v v v v L L L v v v
fiscal year. o " L L L o o o o " L L
Seminars are organized to present all the Plan | « ]« o p o b b b b o b e | - L Expert ~ WASAC
1.12 achievements of the project for WASAC and Actual|l | ! v v v v v L L v Vo v v N/A N/A
other cconcerned parties. i B RN NN RN BN NE N RS R BN R
Output 2:Basic knowledge, skills and technique on NRW control are acquired by WASAC.
2.1 Training materials on NRW control are prepared. :: ta:al e b b b b b b b n | Expet WASAC in progress N/A
29 Training on NRW management is conducted for Plan L L L L L L i i Expert WASAC N/A N/A
"” _the management team and WASAC Actual N I I I N I I R
23 OJT is conducted on the updating of GIS data, Plan v v vt v v ' ' ' Expert WASAC in progress N/A
"~ _using available GIS data base. Actual v L Lo Lo Lo [ v v N
OJT is conducted on hydraulic analysis and Plan o o L [ [ [ [ [ Expert WASAC
2.4 pressure management, using available hydraulic Actual v Lo v v P v v v in progress N/A
models. " " o o o " " "
In-room training and OJT on leak detection for Plan " L \ \ L Vo Vo Vo Expert WASAC
2.5 the pilot project are conducted with provided Actual v P P P P v v P N/A N/A
equipment. o " " " a I o o
In-room training and OJT on reparing leaking Plan "o o J J o T T T Expert WASAC
2.6 pipies and installing service connection for the Actual v P P P v P P P N/A N/A
pilot project are conducted. [ L L [ L [ [ [
In-room training and OJT on meter reading, Plan L L ! ! L L L L Expert WASAC
2.7 billing, customer services for the pilot project are Actual v Lo v v P v v v N/A N/A
conducted. " " I I I " " "
28 Training materials on NRW are reviewed and Plan | ' ! L v v v L Lo Lo Lo v ' . v Expert WASAC N/A N/A
"~ updated. Actual| ' 1 1 1 1 "o "o "o "o 1 1 1
Based on feedback of Activities from 2-5 to 2-8, Plan "o i I I I "o "o i Y o o Expert WASAC
2.9 training programs are developed and training Actuall | v v v v Lo b b b Lo v v N/A N/A
courses are E|anned_ [ [ [ [ [ [ [ [ [ [ [ [
Output 3: WASAC learned how to conduct NRW reduction measures through the implementation of the Pilot Project.
34 An action team is organized to conduct NRW Plan l [ - . - - - - - - . - . . . . . . - . - - - - Expert ~ WASAC |Member of the Team are NA
" reduction measures at Pilot Area 1and Area 2. Actual| 1 B Lo L L L L L L L L L L appointed.
The action team grasps the current situations of Plan | ' ' v v v L L L L v . . Expert WASAC
Pilot Area 1and Area 2 through reviewing v v v v v vt v v v v v v .
3.2 i Actual| ' mmmm 0 | ¢ v | | in progress N/A
available maps, cusomer ledgers, surveys, and ctuall | ) H H H . . . . H H H
Othel‘ necessan means. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
The action team plans and schedules the Plan | ' v v Expert ~ WASAC
3.3 implementation of the pilot project for Pilot Area 1 A ! i [ [ N/A N/A
ctual| ' [ [
and Area 2. ] \ ' Vo
The action team hydraulically isolates Pilot Area Plan | \ " " Expert WASAC
3.4 1and Area 2, and installs flow meters and Actual] ! ' v in progress N/A
preassure gauges at the inlets of the Pilot Area 1. ! Vo v
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35 The action team establishes the baseline NRW Plan | |+ v [ . |, i I I B T Expert ~ WASAC VA NA
" rate of Pilot Area 1. Actual|l + | 0 | 00| [ I T I R
The action team conducts measures for reducing Plan | + [ [ ' ! v v [ [ [ Expert WASAC
36 "Apparent Losses" indicated by the water bl v v ! ! bl bl v v v NA NA
" balance of International Water Association (IWA) Actuall ' ! . N N N . N
for Pilot Area 1. N I N I i N I I N
The action team measures NRW after Plan | ' ! v R ! ! L L v R R Expert WASAC
3.7 conducting Activity 3-6 and examines its Actual] | v v ! ! vt v v i i N/A N/A
eﬁectlveness 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
3 The action team conducts measures for reducing Plan } + 1l fl ' N I I B Expert ~ WASAC VA VA
® surface leakage (visible leakage). Actuall | [ v o [ Vo | v N R T
The action team measures NRW after Plan | ' ! L L L L L ' L L L L Expert WASAC
3.9 conducting Activity 3-8 and examines their Actual . . . . . - \ . . . . N/A N/A
effectiveness. I IR R B B B B N I B B
Plan |1 [ [ L[ L[ L] Bxpen WASAC
3.10 The action team conducts measures for reducing o ] T T T [ I T T T T NA NA
' underground leakage (invisible leakage). Actual E E E E E E E E E E E E E E E E E E E E E
The action team measures NRW after Plan v [ [ [ [ [ 1 v [ [ [ Expert WASAC
3.11 conducting Activity 3-10 and examines their Actual] | ! v v v v v ' v v v v N/A N/A
effectiveness. o " Vo Vo Vo " I o " Vo Vo
The action team reviews the results from Plan | ' [ [ [ [ [ ] v [ [ [ Expert WASAC
3.4 Activities 3-5 to 3-11, and undertakes cost- : : : : : : : : : : : : : : : : : : : : : NA NA
benefit analysis of NRW for each Activity of 3-6, Actual| '+ [ [ [ [ [ ! [ [ [ [
3.8, and 3.10. N A N R
The action team summaries activities and results LT I I N T T O e Ly ) Expert WASAC
from Activities 3-1 to 3-12, prepares the N I R i
I " Vo Va N/A N/A
313 completion report on the pilot project for Pilot Actual Lo Lo . L
Area 1, and submits it to the management team. P v v v
The action team holds a workshop and presents Plan | | | L R R Expert WASAC
314 the completion report of the pilot project prepared L . L L N/A N/A
"™ by Activity 3-13 to WASAC and other concerned Actuall | | | | 1 | 1 .
parties. [ T L
3.15 Action team conducts activities from Activities 3- Plan f ] .« | .. o | Expert  WASAC NA NA
"7 1to 3-14 at Pilot Area 2. Actual] + H H H
Action team prepares manuals on methods and Plan | L " L Expert WASAC
use of survey equipment learned through the P v v v
3.16 implementation of the pilot project, and holds Actual] | v v v N/A N/A
seminars in order to share them with WASAC L v Vo Vo
and other concerned parties. 1 vl v v
Output 4: 4 branches in Kigali establish the system to measure NRW rates accurately.
Pl T T T T T I T T Expert  WASAC
4.4 lsolation plan of 4 branches prepared by WASAC = I e e B xpe N a
* will be reviewed and revised as necessary. Actual - - . . . . - - prog
Based on the isolation plan prepared by Activity Plan i N i il i Expert ~ WASAC
4-1, exact locations for the installation of T
' N/A N/A
42 electromagnetic flow meters and pressure Actual T I R I T I R R
gauges are determined by field survey. L L [ T L T
Electromagnetic flow meters and pressure Elan (AN S T S S A S Expert ~ WASAC
4.3 9augesare procured and installed for isolating 4 Construction of Chamber v Vo . . . N/A N/A
" branches, and chambers are constructed as Actual | Procurement of Equipment ' Vo . .
appropriate. Installation of Equipment [ T R B
Plan | i i : Expert  WASAC
4.4 System input to each of 4 branches is measured. Actual N/A N/A
4.5 Basedon the results of Activity 4-4, NRW rates Plan Expert ~ WASAC NA NA
" for each branch are calculated and reported. Actual
; ; Pl R N B
Duration | Phasing IActa:alI"I"I"I"I"I"I"I"I"I"I"I"I
. . Plan 1st Year 2nd Year 3rd Year .
Monitoring Plan rotoall 1 I I - I I I pe I I I - Remarks Issue Solution
Monitoring 1 8, 9[10,11,12| 1, 2, 3| 4, 5, 6] 7, 8 9[10,11,12| 1, 2, 3| 4, 5, 6| 7} 8 9[10;11,12[ 1, 2, 3| 4, 5, 6
Joint Coordination Committee /::::'al T B -l .. e B . !— :;;’f; i;k’o?gmze;tfzg was N/A N/A
Set-up the Detailed Plan of Operation /::::'al ! R R R e :x;i‘g t‘::’:;slu : '%tle: © N/A N/A
Submission of Monitoring Sheet ;:::'al — —IZ — — ——— ‘ — — N/A N/A
Monitoring Mission from Japan /::::'al —_ty - . .. = . ... " N/A N/A
R N R Plan T T T T T T - T T T T T T . T T T T T -
Joint Monitoring r— P — L — ; L L L L L N/A N/A
Actual| ' [ 1 [ T T ] ] ] [ T [
. Plan " T T T T L " " " [ [ [
Post Monitoring T T T T T T T T T T T T
Actual
ReportsiDocuments [ T T N B T N
Inception Report T A B B T
Progress Report LN IR N N O O U A O NA NA
Project Completion Report zf:a, T e S S S s e B e B e B By e - N/A N/A
Public Relations PN I NI NN NI NRI AR NI NI R R R
Seminars and Workshops L e aeanuEE B
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TO CR of JICA RWANDA OFFICE

PROJECT MONITORING SHEET

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in
Kigali City Water Network
Version of the Sheet : Ver.3 (Term: August, 2016 — June, 2017: 1st Phase)
Name: Shigeo OTANI
Title: Chief Advisor/ Non-Revenue Management
Submission Date: August 8, 2017

I. Summary
1 Progress
1-1 Progress of Inputs

1-1-1 Japan Side
(1) List and Assignment Terms of Japanese Experts

a. Working in Rwanda

Table 1.1 Assignment Term in Rwanda

Field in Charge Name Duration M/M
From To
. . 2016/8/14 | 2016/12/11 | 4.0
1 %‘;feiﬁvgzezgg;‘l{evenue Shigeo OTANI 2017/1/15 | 2016/4/6 2.73
& 2017/5/1 | 2016/5/31 1.03
2 . 2016/8/14 | 2016/9/27 1.50
A R t . .
Mi:;ezﬁ:rﬁ evenue Water | uki HIGUCHI 2017/1/15 | 2017/2/28 1.50
& 2017/4/1 2017/6/2 2.07
3 2016/8/15 | 2016/9/13 1.00
NRW Reduction Plan 1(1)  |Chiaki SUZUKI 2016/11/10 | 2016/12/27 1.60
2017/4/1 | 2017/5/31 2.03
4 . . 2016/9/7 | 2016/11/14 | 2.30
NRW Reduction Plan 1 (2) Hiroyasu YODA 2017/1/13 2017/4/10 > 87
5 . 2016/8/15 | 2016/9/28 1.50
NRW Reduction Plan 2 (1) Toru TOYODA 0TS 017478 330
6 . . 2016/9/18 | 2016/12/16 | 3.00
NRW Reduction Plan 2 (2) Nobuyuki TSUTSUI 2017/3/18 20177531 250
7 |GIS Eita HORISHITA 2016/8/14 | 2016/11/11 | 3.00
8 |Hydraulic Analysis Hiroki OE 2016/8/15 | 2016/11/12 | 3.00
9 |Leak Detection Junichi TAKAHASHI | 2017/3/3 | 2017/5/31 3.00
1 |Pipe Repairing and Service | i NoMOZONO | 2017/42 | 2017602 2.07
Connection (1)
11 |Pipe Repairing and Service | o o ra i aSHIMA | 2017/1/15 | 2017/4/14 3.00
Connection (2)
2016/9/30 | 2016/12/10 | 2.40
2017/2/13 | 2017/2/13 0.03
12 jiet Marcel Brouwer 2017/3/1 | 2017/421 1.73
2017/5/8 | 2017/5/31 0.80
Total M/M 51.46

Ver.3
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b. Working in Japan
Table 1.2 Assignment Term in Japan
Duration
No. Field in Charge Name M/M
From To

1 Chief Adviser/Non-Revenue Water Shlgeo OTANI 2016/8/5 2016/8/12 0.25
management 2017/4/17 | 2017/4/21 0.25
10 Pipe Repairing and Service Tokiya MOMOZONO | 2016/9/26 | 2016/9/30 0.50

Connection (1) 2016/10/3 | 2016/10/7 '
Total M/M 1.00

Details of each expert’s assignment are shown in the Plan of Operation (see Project Monitoring

Sheet-II "Plan of Operation).

(2) List of Equipment Provided for the Project

Table 1.3  List of Equipment

Equipment to be Procured (1): Procurement in Rwanda

. . Handing over
Lot Item Contents Unit Quantity [ Executor Status to WASAC
Lot 1 * [Output 2 i\r/i?:leirnial;o?ndi e(? l;lciepI;:innts efl(;rd set 1 Consultant May. 2017 not yet
P Hng T pIpe rep & Completed Y
service connection
Lot2* [Output3 Customer mater ¢15mm sets 400 Consultant Feb. 2017 not yet
Completed
Lot3 * Output 3: Pilot Project  |Flow Meter, Gate Valve, Pressure set | Consultant May. 2017 not yet
(2sets) gauge, etc. Completed
) . Electric magnetic flow meter,
Lot 4 * Output 4: Isolation of 4 Mechanical flow meter, Pressure set 1 JICA office Nov. 2017 not yet
Branch Scheduled
gauge, Gate valve, etc.
. . . Jan. 2017
Lot5 |Vehicles for JICA use Onebox and Pickup Units 2 JICA office not yet
Completed
Equipment to be Procured (2): Procurement in Japan
. . Handover to
Lot Item Contents Unit Quantity Schedule WASAC
Output 2: Leak detection Potable Ultrasonic Flow Meter,
. Flow & Pressure Logger 2¢ch, Leak
equipment (for Two . JICA Jul. 2017
Lot6 * . . Noise Correlator, Leak Detector sets 3 not yet
Branches of Pilot project (Headphone type), Pipe Locator HQ Scheduled
and NRW Team) etce phone type), Fipe Locator,
Survey Equipment for Potgble GPS, PF) table Test Meter, Oct. 2016
Lot 7 * Output 2and 3 Residual Chlorine Test Meter, set 1 Consultant Completed not yet
iy Potable Electric conductivity Meter P
Note: Those items will be used for the training activity during the Project period.

During the Project period, the above mentioned equipment will be utilized and managed by the

Project.
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Table 1.4 List and Assignment Terms of Counterparts

Monitoring Sheet Summary

No Field in Charge Name Duration
From To
Steering Committee (SC)
1 Chairman: CEO of WASAC James Sano Aug. 2016 Present
2 |Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present
3 |Project Manager: Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
4  |Management Team Aug. 2016 Present
5 |Officials from MINIFRA Aug. 2016 Present
Project Director and Manager
1 Project Director: Director of UWSS Methode Rutagungira Aug. 2016 Present
2 |Project manager: Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
Management Team (8 persons)
1 Leader: Director of UWSS Methode Rutagungira Aug. 2016 Present
2 |Co-leader: Director of CS Lucien Ruterana Aug. 2016 Present
3 |Co-leader: Director of CFO Joseph Ruhingura Aug. 2016 Present
4  |Project manager: Manager of NRW, UWSS Jean Berchmas Bahige Aug. 2016 Present
5 Manager of Water Operation Services, UWSS Innocent Gashugi Aug. 2016 Present
6  |Manager of Utility Planning Services, UWSS Dominic Murekezi Aug. 2016 Present
7  |Manager of Revenue Management Services, CS Désiré Kayiru Aug. 2016 Present
8  |Manager of Customer Service Management, CS Felix Gatanazi Aug. 2016 Present
Action Team (31 persons)
1 ;Ziiegr;mkéi?fi;éi;?ku(@;;ﬁon and pressure Désiré Ntamuturano Aug. 2016 Present
2 |Co-Leader: Kachiru Branch Manager Musabyeyez Jeanne Aug. 2016 Present
3 Co-Leader: Gikondo Branch Manager Mutamba Jane Aug. 2016 Present
4  |Co-Leader: Nyarugenge Branch Manager Byamugisha Bernard Aug. 2016 Present
5 Co-Leader: Nyamirambo Branch Manager Saranda Catherine Aug. 2016 Present
6  |Co-Leader: Kanonbe Branch Manager Aimable Ndagijimana Aug. 2016 Present
7  |Co-Leader: Remera Branch Manager Gilbert Mulindabigwi Aug. 2016 Present
8  |Head of zoning and mapping services, NRW, UWSS [Jean Paul Kayitare Aug. 2016 Present
9  |Head of water distribution services, WOS, UWSS  |Anselme Mugabo Kimenyi Aug. 2016 Present
10  |Leak detection and pressure management Officer Celestin Mwambutsa Aug. 2016 Present
11  |Fraud Investigation Officer Viateur Munyanshongore Aug. 2016 Present
12 |Mapping Officer Claudien Mazimpaka Aug. 2016 Present
13 |Head of meter management services Felecien Niringiyimana Oct. 2016 Present
14 |Water Distribution Officer of each Branch Aug. 2016 Present
15 |Customer Service Officer of each Branch Aug. 2016 Present
16 |Billing Officer of each Branch Aug. 2016 Present
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Table 1.5 Responsible persons for output activities

Output Name NRW section lower organization
Output 1 Mr. Jean Berchmas BAHIGE Manager of NRW, UWSS
Output 2 Mr. Celestin MWAMBUTSA Leak detection and pressure management Officer
L., Head of leak detection and pressure management,
Output 3 Mr.Désiré NTAMUTURANO
NRW, UWSS
Output 4 Mr. Jean Paul KAYITARE Head of zoning and mapping services, NRW, UWSS

(2) Facilities

- Office space for Japanese experts at WASAC Head Office, office furniture
- Training room with the capacity of about 20 persons
- Space for training on pipe repair and service pipe connection

- Store house for procured equipment

(3) Local Cost

- Cost for administering the Project (utilities for experts offices, internet services)

- Cost for overtime work, transportation, accommodation and allowance for WASAC staff

1-2 Progress of Activities
1-2-1: Activities relevant to the entire Project
(1) Start-up Meeting of the Project for 1st Phase

Start-up Meeting of the Project was held Aug. 16 at Galaxy Hotel in Kigali with participation of
members of Management Team and Action Team. The main topics of the meeting were as follows:

- Introduction of JICA experts and Counterparts (C/P)

- Explanation and discussion of draft of Work Plan (WP)

- Confirmation of understanding of the project contents (Implementation Schedule).

- Condition for selection of pilot project area

- Selection of the members of Action teams and other related teams

- Notes for safety measures

- Agenda and facilitator of the Seminar (Kick-Off Meeting) of August 18th.

The minutes of meeting is attached in Annex 2.
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(2) Kick-Off Meeting of the Project

Kick-Off Meeting was held on Aug. 18, 2016 at Galaxy Hotel in Kigli to show the contents of the
project to person concerned such as Management Team, Action Team, all Branch managers of WASAC

and MININFRA. The main topics of the meeting ware as follows:

- Explanation of Project Objectives

- Project implementation Structure

- Project Implementation Flowchart

- Introduction of NRW reduction of Yokohama City

- Discussion

(3) Management Meeting (Joint Monitoring)

In the joint monitoring conducted at the management team meeting held on March 15, 2017, it was
pointed out that the preparation of the 5-year Action Plan for NRW Reduction was delayed for about three

months and, therefore, the work plan was reviewed.

Furthermore, it was agreed upon to prepare a draft-version 5-year Action Plan for NRW Reduction by
the end of May and report it to the Management Team and all the branch managers at the seminar (to be
held on Friday, May 29). As a result of consultation with WASAC, it was agreed upon that the draft version
would describe a framework of the project including priority measures, general schedule, and organizations
in charge and that the 5-year Action Plan for NRW Reduction would be prepared in June and later.
Management Team meetings is to be held once at the end of every month, where the activities carried out
by the Action Team are reported, the policies for implementation of the project are approved, and
discussions are held regarding coordination between departments in connection with activities, etc. Table

below shows the topics discussed.
The minutes of meeting on March 15 is attached in Annex 3.

Table 1.6 Management Team Meetings and Topics Discussed
Meeting Timing Themes and topics
*Confirmation of the progress of implementation of the 1st Phase
activities
*Discussion of the way of proceeding on 5-year strategic action Plan
for NRW Reduction
+ Confirmation of the progress of implementation of the 1st Phase
activities
No. 2 May 12, 2017 * Confirmation of the policy for the 2nd Phase activities
+ Aagenda of the seminar for the framework of 5-year strategic action
Plan for NRW Reduction

No. 1 March 15,2017
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(4) Steering Committee

Steering Committee was held April 3, 2017 at Galaxy Hotel in Kigli with participation of members of

Management Team, Action Team and MININFRA. The main topics of the meeting were as follows:

- Report of the Project progress

- Carrying forward works to the 2nd Phase
Followings has been approved that these activities will continue to carry out in 2nd Phase.
Activity of Output 1, the preparation work of 5-year Strategic Action Plan for NRW Reduction, is
extended by 3 months to the end of August 2017.
Activity of Output 4, construction of monitoring system, is extended due to the delay in procurement
of equipment.

- General explanation of Work Plan 2

The minutes of meeting is attached in Annex 4.

(5) Weekly Meeting

As a rule the regular meetings were held at the end of every week, at which the activities for the week
were reported, the activities scheduled for the following week were confirmed and pending issue, and
matters of concern, requests, etc., were discussed. Also it was utilized as a venue for training, such as

explanation of matters proposed by the specialists, etc.

Table 1.7 Action Team meetings and Topics Discussed
Meeting Timing Themes and topics
Work Plan detailed explanation, pilot sites, explanation of procedures
relating to hydraulic isolation of the water networks of the branches

No. 1 August 26, 2016

Introduction of the example of DMA in Yokohama City, discussion
No. 2 September 2, 2016 regarding boundaries between branches (included each branch head),
discussion regarding selection of pilot projects

Selection of pilot sites, coordination of branch surveys outside Kigali
City

Confirmation of pilot site selection survey, confirmation of hydraulic
isolation of the water networks of the branches

Requests for return of branch questionnaires, report on survey outside
No. 5 September 23, 2016 | Kigali city, confirmation of boundaries between branches, use of
hydraulic analysis software

No. 3 September 9, 2016

No. 4 September 19, 2016

Determination of boundaries between branches, confirmation of
No. 6 September 30, 2016 | procedure for implementation of trial excavation survey for chamber
construction, confirmation of pilot site inflow points
Seminar regarding status of survey regarding hydraulic isolation of
No. 7 October 7, 2016 water networks of the branches, and proposal of NRW strategy
(countermeasures against non-delivery of water and theft of water)
Seminar regarding confirmation of positions of hydraulic isolation of
No. 8 October 14, 2016 water networks of the branches, and inventory surveys (confirmation of
water meters, customer information and GIS facility information)

6
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Meeting

Timing

Themes and topics

No. 9

October 24, 2016

Seminar regarding questionnaires on NRW Strategic Action Plan,
discussion regarding holding workshops, and analysis and
countermeasures relating to public water hydrants and large-scale
customers

October 28, 2016

Seminar regarding confirmation of positions of hydraulic isolation of
branches, and asset management (renewal), DM A construction, and
analysis and countermeasures against illegal connections

No. 11

November 4, 2016

Workshop on status of trial excavation surveys for hydraulic isolation of
water networks of the branches, and formulation of activity priorities in
the NRW Strategic Action Plan

No. 12

November 11, 2016

Status of trial excavation surveys for hydraulic isolation of branches,
and recommendations to WASAC regarding the direction of customer
service

November 18, 2016

Final confirmation of the positions of installation of hydraulic isolation
of water networks of the branches

No. 14

November 25, 2016

Final confirmation of the pilot area inflow points, and final
confirmation of the equipment, specifications, and chambers

January 20, 2017

Explanation of the draft framework of the NRW Strategic Action Plan
based on the workshop, discussion regarding formulation of the NRW
Strategic Action Plan, implementation of the inventory survey in order
to obtain the insufficient data

No. 16

January 27, 2017

Seminar regarding the report on delay of equipment procurement,
survey of regional branches, and measures for implementation of the
pilot project

No. 17

February 3, 2017

Chamber construction tenders, regional branch survey results

No. 18

February 10, 2017

Seminar on implementation of the WASAC inventory survey, regional
branch survey results, chamber construction pending items, and raising
awareness

February 17, 2017

Seminar on progress of the inventory survey, discussion regarding the
draft contents of the NRW Strategic Action Plan, progress of the
chambers and equipment procurement, coordination of the Management
and SC meetings, and status of high water distribution pressure and
methods of analysis

February 24, 2017

Seminar regarding results of the regional branch survey, progress of the
inventory survey, discussion regarding the method of formulation of the
NRW Strategic Action Plan, and the effect and importance of pipe
renewal

March 3, 2017

Results of the regional branch survey, progress of the inventory survey,
discussion regarding the method of formulation of the NRW Strategic
Action Plan, chamber construction pending items.

No. 22

March 10, 2017

Results of the regional branch survey, progress of the inventory survey,
chamber construction pending items, and seminar introducing the
example of NRW reduction measures in Indonesia

No. 23

March 17, 2017

SC meeting coordination, activity progress, and chamber construction
pending items

March 24, 2017

SC meeting coordination, activity progress, chamber construction
pending items, and seminar regarding water meters and their
specifications

No. 25

April 19,2017

Progress of the inventory survey, seminar to reconfirm the method of
formulation of the NRW Strategic Action Plan, and the water leakage
detection survey and analysis results
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Meeting Timing Themes and topics
Chamber construction pending items, SC seminar, confirmation of the
No. 26 May 3, 2017 details of the joint seminar on water leak detection and distribution pipe
repair

Chamber construction pending items, progress of the inventory survey,
confirmation of the timing for holding the Strategic Action Plan for
NRW Reduction Workshop, details of the seminar on high water
pressure and hydraulic analysis

No. 27 May 19, 2017

(6) Revision of Work Plan

The draft of Work Plan was presented by JICA Expert Team at Start-up Meeting of the Project, and
Kick-Off Meeting of the Project. It was revised on Sept. 15, 2016 as Ver.1 and on March 13, 2017 as

Ver.2 according to progress of the meantime. The Work Plan Ver.2 is attached in Annex 5.

(7) Project Progress Report (Part 1)

Project Progress Report was prepared at the end of 1st Phase of the Project. The Project Progress is as

attached in Annex 6.

1-2-2: Training in Japan and in the 3rd Country

(1) Tanning in Japan
Table 1.8 Implementation Statuses of Training in Japan
No Timing | Field of training | Trainees Training Themes
January 23 | Management - Introduction to water service management and NRW
1 5 persons | - Outline of water facilities in Yokohama and Kobe Cities and
to 31,2017 | Team
other matters
- Introduction to water service management and NRW
August 14 Business 10 - Customer information management, meter management and
2 |to 30,2017 | affairs and GIS reading, and water service management
(planned) | matter persons 1 _ Examples of how local governments utilize GIS, purposes of use,
and other matters
3 12\1(;) IV 7e mber Technical 10 Introduction to NRW, pressure management, leak detection,
matter persons | distribution management, and other matters (under review)
(planned)

The following member participated in the training in Japan between January 1, 2016 and February 2,

2017.
Table 1.9 Member of 1% Training in Japan

Names Position
1 | RUTAGUMGIRA Methode Director , Urban Water and Sewerage Services ( Project Director )
2 | BAHIGE Jean Berchmans Manager, Non-Revenue Water ( Project Manager)
3 | GATANAZI Felix Manager, Customer services
4 | BYAMUGISHA Bernard Head of Branch /Nyarugenge
5 | MUTAMBA Jane Head of Branch /Gikondo

8
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Table 1.10 Schedule of 1% Training in Japan

No Day Travel Type Contents Organizer
1 2017/1/21 Sat  [Kigali—

2 2017/1/22 Sun |Yokohama Arrival
Training briefing
Programmee Orientation JICA Yokohama
3 2017/1/23 Mon |Yokohama Lecture Distribution management system Yokohama City Water

Courtesy call to the Yokohama City |Works Bureau
Water Works Bureau
Block system of Yokohama City Yokohama City Water
Customer Meter Management Works Bureau

4 2017/1/24 Tue |Yokohama Lecture

Mappi t
APpIE systemm Yokohama City Water

i Visit a Wat ice M ial

5 2017/1/25 Wed |Yokohama Pra'ct.lcal . 1S% a Water Service Memoria Works Bureau

training, Visit | Visit at Water Treatment Plant .

. WTP of Yokohama City
(Nishiya)

Lecture Quality control and inspection Yokohama City Water
6 2017/1/26 Thu |Yokohama Practical systemof service connection Works Bureau

training Leakage Detection Survey WTP of Yokohama City
7 | 2017127 | Fri |Yokohama Discussion, Training Bvaluation | o\ voyohama

Closing meeting

Yokohama—

8 2017/1/28 Sat Kyoto

9 2017/1/29 Sun |Kyoto—Kobe

Courtesy call to the Kobe City Water
Lecture, Works Bureau Kobe City Water Works
Visit History ofthe City Water Works Bureau

Visit to facilities

NRW Reduction Measure

10 2017/1/30 Mon |Kobe

1 2017/1/31 Tue |Kobe Lﬁcﬁure, Pressure Managem.ent' Kobe City Water Works
Visit Water Demand Projection Bureau
Visit to facilities
12 2017/2/1 Wed Kobe— D1s01415510n, Trammg Evaluation JICA Kansai
Yokohama Closing meeting
13 2017/2/2 Wed |Tokyo—Kigali Departure

(2) Training in the 3rd country

Not yet conducted

1-2-3: Activities of Output
[ Activities of Output 1]
: Planning capacity of NRW reduction of WASAC is enhanced.
1-1 A management team is organized to prepare 5-year Strategic Action Plan for NRW reduction.

The member of the management team is appointed formally in August 2018 by CEO, and formation is
finished.
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1-2 The management team assesses NRW reduction measures currently conducted by WASAC for Kigali

city and other secondary cities (14 branches outside Kigli city), and identifies problems.

Questionnaire survey has conducted for 20 Branch Offices in September 2016 and the answers to the
questionnaire are summarized in October 2016. The result was explained for NRW team and

discussed it on November 8, 2016 .

+  Site visit survey for three Branch Offices, Ruwamagana, Nagatare and Ngoma, was conducted in
September 2016 to confirm existing activities of WASAC branch offices, the situations of facilities,

and evaluate it.

*  The site visit survey for remaining 11 Branch offices (Musanze, Ruvavu, Gicumbi, Ruhango,
Nyanza, Huye, Nyamagabe, Karongi, Rusizi, Bugesera, Muhango) was conducted from the

middle of February until the beginning of March, 2017.

+  Based on the process shown in table below, information was shared at each meeting and workshop,

and WASAC identified the issues regarding measures against non-revenue water.

Table 1.11 Process of Assess NRW Reduction Measures
Implementation

No Item et Details
Distribution of Organization, outline of water supply facilities,
| questionnaires to the 20 Sept. 2016 customer information, NRW percentage, flow rate

meters, water leakage investigation equipment, pipe

branches . .
repair equipment, water theft, water meters, etc.

Analysis of questionnaires | Sept.-Oct.2016

3 Seminar Nov. 8, 2016 on the questionnaire analysis results
Flel(.i surv.eys a.nd reportmg Sept.2016 to March .Conﬁfmatlor% of questionnaires, visits to facilities,

4 and issue identification at 2017 interviews with branch managers, operators, etc.,
weekly meeting sharing survey results.

s NRW strategic action plan March 20-22, 2017 NRW reduction plan: Workshop on identification of
workshop GP1 issues

From the WASAC side, many issues were identified, such as (1) Organization (low priority for NRW
reduction within WASAC, insufficient personnel and budget, insufficient coordination between
departments), (2) Systems (NRW reduction procedures, regulations for new water supply connections
(existing pipe connections, material selection), insufficient sharing of information between branches), (3)
Equipment (insufficient pipe materials, heavy machinery, vehicles, tools, etc.), (4) Knowledge/awareness
of the personnel (insufficient specialist technologies, insufficient ownership), (5) Asset management
(maintenance, renewal of pipelines and valves). From the specialist side the issues were, a:
Design/standards/records (long-term renewal plans, various types of design, material standards, criteria for

new connections, drawings, insufficient control documents), b: Management of outsourced construction

10
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(insufficient inspection after appointment of contractor), ¢: Accuracy of basic data (GIS, customer data,
details of various types of facility, drawings). Also, issues regarding facilities that were recognized in
common included systems for measuring NRW percentage, high water distribution pressures (water
delivery pipe branches, water delivery pumps, locations of water distribution reservoirs), water leakage
surveys, repair of distribution pipe, management of water meters, management of public water hydrants,

management of water theft, etc.

1-3 Based on the problems identified by Activity 1-2, the management team proposes methods and

procedures to conduct NRW reduction measures by WASAC in the future.

From the information obtained in Activity 1-2 and the survey of the 6 branches within Kigali City and
the existing water supply facilities (field surveys, questionnaires, GIS, water consumption data), the issues
were identified, and the countermeasures and orders of priority as of November 2016 are summarized in the

Table below.

Table 1.12 Countermeasures against NRW (proposals as of November 2016)

Total
Measures Evaluation
Yes No Priority
'Attention shall be paid not only to customers o o 8
1 NON-Serv lation
OWASAC should carry out household surveys High
at 20 branches, visiting nen-served households 0 0 7

-
o
=
o

Strategy

5
'WASAC shall register illegal water users as
normal cusiomers
'WASAC shall prepare a conceptual long term
development plan
OCustomer survey at all branches
1On-site meter calibration
-Ugdate all customer data

OMeter replacement at all branches
Update and validate GIS pipe network

Incorporate as-built drawings, sketches, etc.
into GIS

JCarry out public standpipe survey
Replace/repair malfunctioning meters (public

| standpipes)
\Upgrade GIS maps (public standpipes)
5hift the abandoned standpipes to the

suburban areas
1Study on introduction of industrial water

Topic-1: WASAC
o
w
e

Quality Data

10/ High

o o o [ololo|lo|la] ©
=

= L= =1 =1 (=] (=] (=] (=] (=] -]

[=]
]

Tepic-3; Qutline | Topic-2; Needs of
of Public Taps

=
]
L=

OCarry out questionnaire survey (large
Analyze customer behavior, future water

=2 =] ]

High

Customers

Topic-4: Large

Enhance water saving praclices
Replace 200mm PVC with new ones based
on FiS
O Carry out priority analyses for pipe
Continue rehabilitation of old pipes (i.e., 3dkm
in 2015/2016) based on priority analyses

Proper design (1)-water hammer effects, 0 0 3
BPT/PRY,

CProper design (2)- Mo large dia. PVC pipes, 0
Introduce 3D zoning system 0

Inlets to DMA less than 3 in number 0 1
Keep space for expansion as multi-function o

'S | s)

\Install gate valves properly within service 0 0 8

| pipe network

Deal tfransmission mains separately with 0

| distribution mains High

'Service connections only from service pipe 0

i ins

/Continue survey on illegal water users 0

0

4]

oo o o (o o

High

Topic=5: Asset Management

[=]
o

'Keep close dialogue with them
Punishment shall be minimized as far as

Topic-

B
llegal
Water
Users
wl=lo| o

11
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Thereafter a series of workshops were held, based on the wishes from the WASAC side for more

detailed investigation of the issues and causes. The framework of the 5-year Action Plan for NRW

Reduction formulated through the workshops.

Table 1.13  Process of workshop for 5-year Strategic Action Plan for NRW reduction

No Item Date Details
! GP2 April 56,2017 Workshop to analyze causes, formulate measures, and
select components
Workshop to compare and combine the issues identified by
2 GP3 April 21, 27-28, 2017 JICA specialists and the issues and measures identified by
WASAC
Workshop regarding the selected components, formulation
3 GP4 May 5, 12, 15 and 22, 2017 | of order of priority of countermeasures, and establishment
of framework
The framework for the 5-year Action Plan for NRW
4 Seminar May 29, 2017 . 4
Reduction was approved
5 GPS nd Phase Formulation of specific action plan for corresponding
measures
6 GP6 2nd Phase Allocati.on of orga.niz.ational roles for action plan, and
calculation of preliminary costs

In the table, the methods of dealing with issues were grouped, forming 18 fields (105 countermeasure

items), to form the main components of the 5-year Action Plan for NRW Reduction. These were classified

based on the International Water Association (IWA) water balance table. Also, an order of priority was set

for the 105 countermeasure items, and the year of implementation and sections responsible were formulated.

Table of next page shows an overview of the framework of the 5-year Action Plan for NRW Reduction.

The framework for the 5-year Action Plan for NRW Reduction was approved by the seminar held on

May 29, 2017.

12
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Table 1.14 Main components and priority of each method of solving

Monitoring Sheet Summary

Sub o Responsible | 2016/2017 | 201712018 | 2018/2019 | 2019/2020 | 2020/2021 | 2021/2022
No. Components No. Countermeasures Priority y
- Section/Branch Preparation | 1st Year 2nd Year 3rd Year 4th Year 5th Year
JICA NRW Reduction Project
A. System Input Volume
Volume input metering 1.1 |Analysis of current condition of bulk meters High Metering section X X
1 Replace fault bulk meter based on the result of meter condition B v o
accuracy 1.2 High Metering section x x
analysis
Water production 2.1 [Planning with projection of future demand High Planning unit X X X X X X
2 (prevent intermittent 2.2 [Increase water production and upgrade of forwarding infrastructures High WOP unit X X X X X X
supply) 2.3 [Backup generators at pumping stations and WTP ( Long term ) low WOP unit X X X
B. Commercial Losses
31 Regular meter reading , meter condition inspection and report High Billing section b’ b’ X b’ X X
Meter reading and 3.2 |Improve technology for meter reading (Automatic Meter Reading ) High Metering section X X X X
billing 3.3 |CFO's should focus on meter reading , inspection reporting High Billing section X X X X X
3 (100% billing based on 3.4 [Regular on site reading inspection by billing inspectors High Billing section X X X X X
the actual 35 Er:al;re internet connection availability for all WASAC senice High IT Section - - - - -
measurement)
Avail tool and equipment ( meter reading gadget , mobile printers , " - .
3.6 . High Billing section X b's X
rain caot, uniforms ...
41 |Conduct customer inventory and mapping in all WASAC branches | High | 20Mi9 24 mapeing x
4.2 |Update all customer data in CMS High IT Section X X X X X
Meter replacement based on customer inventory result analysis B 4 9
4.3 High Met ti
and sampling result test 9 etering section X X X X X
44 Make a plan and implement the investigation of customer meters High Inspection and
Customers meter *land instalations J Enforcement Section x x
management 4.5 |Regular meter test and calibration High Metering section X X X X X
4 (normal, lages and 4.6 |Reinforce supenvsion and inspection for new conncetion works High DUWSS X X X X X
public tap ) 4.7 |Procure Portable meter test equipment ( atleast 2 per branch ) High Metering section X
i Reinforce the public tap management and their proper location B Customer senice
(Improve metering 48 0 p P g prop High : X x X x x
accuracy) following the velopment unit
On site inspection of meter reading ( random re-readings ) by )
4.9 High B h
branch (atleast twice a month ) 9 ranch managers X X X X X
On site inspection of meter reading ( random re-readings ) by the ) WASAC Senior
4.10 High
senior managers ( atleast once a month) '9 management X L X L L
4.11  |Make a plan for meter sealing ( large and commercial customers ) Low Metering section X X X X X
4.12 |Procure and install one water test bench per province High Metering section X X
5.1 [Regular analysis of billing and consumption data High Billing section X X X X X
Customer database - - — -
5 updat and analysis 5.2 |Analysis of estimated bills High Billing section X X X X X
p Vs 5.3 [Historical analysis of NRW components High NRW Unit X X X X X
6.1 monthly systematic customer data analysis High Billing section X X X X X
6.2 inspenction of suspected customer connection based on customer High Inspection and
©_|data analysis J Enforcement Section x x x x x
6.3  [Disconnection of illegal and innactive connections High Billing section b’ X X X X
6 llegal Connection N Inspection and
6.4 [Monitoring of fines payment High Enforcement Section X X X X X
y Inspection and
6.5 |Enhance Incentive for informers ( including staff) High Enforcement Section X X X X X
6.6 [Customer awareness for illegal connection High Marketing section b’ X X X X
C. Physical Losses
Hydraulic analysis for determination of high pressure zones ( startig v
71 High GIS
by branches with high NRW) '9 i X i X X
Leak detection and
7.2 |Determine the acceptable pressure range at customer tap High pressure management X
Section
Leak detection and
7.3 |Procure and install pressure gauges in the network High pressure management| X X
Section
7  |Pressure management Leak detection and
7.4 [High pressure zones suney ( from hydraulic analysis) High pressure management| X b’ X b’ b’
Section
Leak detection and
7.5 |Establish a Proper pressure management plan High pressure management X
Section
Pressure reduction activities based on previous result (PRV, BPT, ) rakdetectopand
7.6 High pressure management X X X X X
rearengement of pumping station station and pipeline network) Section
8.1 [Inventory ,drawing and mapping of all facilities High GIS X X X X X X
|Establish the maintenance and rehabilitaion plan ( year 1) and " Operation and
82 | it in next years g i section X X X X X
8.3 [Prioritisation analysis for network rehabiltation High el ::;ion x
Asset Management
8 (Rehabilitatign) 8.4 [Replacement of aged and leaking pipes based on priority analysis High CEln ::;‘on X X X X
8.5  [Monitor the implementation of the maintenance plan High G ::;‘on X X X X
Reinforce the protection (air valves,valves , break pressure tanks
86 installation ) and security of water infrastructures ( manhol covers Low o x x x x x
: ! maintenance section
fences ...)
o1 |Prevare (vear 1) and implement (next years ) the plan for leak Hih r';:::r‘:er:‘e:::“:r:‘;m
) detection (invisible) 9 B 2 X X x X X
Section
" . Leak detection and
I v
9.2 Prepare a plan (year 1) for visible leakage survey and implement ( High T e —— x x x x x
next years )
Section
- Leak detection and
rl v
93 Prepare a plan for (year 1) resenoir leaks and overflows monitoring High T e —— o X X X X
and implement ( next year)
Section
Network suney activities ( Flow measurement including Minimum " Leak detection and
9.4 High pressure management X b'e X X
NF) S
ection
Leak detection and
9.5 [Reporting, reparing and recording of leakages repairs High pressure management X b’ X b’ b’
Section
9 Leaks and burst repair eaKdsEciontand
9.6 |Extend the leak detection activities in branches High pressure management X b’ X b’ b’
Section
Leak detection and
9.7 |Avail leak detection tool and equipment at the branch level High pressure management X
Section
9.8 |[Ensure strategic store at branch level High DSS X X X X X
9.9 [Establish water supply monitoring system ( DMA, SCADA etc..) High vOpera(lon sa:::jtion X X X X X
Leak detection and
9.10 |Make estimation of water lost trougth leakages High pressure management X X X X X
Section
Make historirical analysis of leakages (location , diameter , ' Leak detection and
9.1 High pressure management X X X b'e b'e
material etc..) St
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Sub Responsible 2016/2017 | 2017/2018 | 2018/2019 | 2019/2020 | 2020/2021 | 2021/2022
No. Components No Countermeasures Priority )
- Section/Branch Preparation | 1st Year | 2nd Year 3rd Year 4th Year 5th Year
D. Unbilled Authorized Consumption
10.1 | Verification if all fire hydrants are metered high Metering Section X
Unbilled Authorized 10.2 |Hawe a plan for network flushing low CPOETEE X
10 c . maintenance section
onsumption 103 Estimation of water uses in network flushing , reservoir cleaning , high Operation and
" [fire hydrants 9 maintenance section X X X X X
E. Fundamental Measures
11.1 |Update water network maps ( GIS) High GIS b'e b'e b'e b'e b'e b'e
1.2 A\./alll maps ( soft and hard copies ) and sensitize staff for regular High Gis 52 7 52 52 52 52
utilisation
11.3 |Establish a procedure of water network maps update High GIS X
GIS and CMS — - -
11 datab 11.4 |Complete customer identification and mapping High GIS X
alabase 11.5 |link GIS and CMS low GIS and IT X X
11.6 |Avail GIS staff up to branch level low GIS X
1= - c
"7 Branches to enable the updating customer and mapping data base o Gis X
procedure
12.1 |Develop long term master plan of water network High Planning Unit X X
12.2 |Disseminate existing standard and design of water works High Standard Section X X X X X
Planning, designand 12.3 |Establish design validation procedures High Standard Section X
12 [implementation of 12.4 |Ensure compliance of standard and design of water infrastructure High Standard Section X
works Enforcement of inspection and supenision works construction 8
125 including new connection gD U X u u u u
12.6 |Regular inspection and supenision of works High DUWSS b'e b'e b'e b'e b'e
131 Esta?llsh a standard and proce.dures for meter( |nstall.at|on s High Metering section 7
location , replacement, protection ), and new connection
132 Es.tabl.lsh stan.dard for dISUIIbUfIOH pipes installation ( soil handaling midle WOP senices X
, pipe installation, protection , etc..)
13 |Policy and Standard 133 |Establish and ensure compliance of standard of material High Standard Section
" |procurement ( meter , pipes , fittings , etc..) 9 X X X X X
134 Customize IWA water balance to WASAC ( to clear understand High NRW Unit and JICA 7
NRW components )
13.5 |Review the NRW procedure manual High NRW Unit and JICA X
14.1 |Raise the awareness of customers and staff about leak reporting High Marketing section X X X X X
14.2 |Raise staff awareness on NRW reduction and WASAC values High Marketing section b'e b'e b'e b'e b'e
14 |Awareness Raise up customers awareness (TV and radio show , Open Day , ) ) .
14.3 magazines ,school .) High Marketing section X X X X X
14.4 |Enhance contractors awareness on NRW High Marketing section b'e b'e b'e b'e b'e
15.1 |Increase the collaboration with local authorities High Marketing section b'e b'e b'e b'e b'e
15.2 |Reinforce inspection of contractors works High DUWSS b'e b'e b'e b'e b'e
15.3 |certification of companies working in water supply sector High DUWSS X X X X
15.4 F’repare an MOU wnh road constructor , Districts and other High DUWSS .
infrastructures agencies
Stakeholders 155 |Mobilize finance for CAPEXform Financial institutions ( loan from I cFo
15 . . ow X X X X X
management com!T.wermal banks., ) , Donors ,‘etc.., :
15.6 |Mobilize Partners in NRW reduction projects low DUWSS X X X X X
15.7 |benchmarking isits low DUWSS X X X X X
15.8 |Collaboration with research centers and universities low DUWSS b'e b'e b'e b'e b'e
15.9 |Involve local authority in infrastructures protection High DUWSS b'e b'e b'e b'e b'e
15.10 |Improve communication with stakholders High DUWSS X X X X X
Assess current staff skill gap and prepare appropriate training
16.1 |plan( new connection standard , GIS usage, pipe High HR Unit e X X X X
i ion, pressure management , etc..)
16  [Training 16.2 [Set up an internal knowledge transfers mecanism High HR Unit X % % %
16.3 |Benchmarking of different branches for NRW reduction High NRW b'e b'e b'e b'e b'e
16.4 |Secure the budget for the training High HR Unit X X X X X
17.1  |Review branch structure ( add more staff ) High DCS e
17.2  |Review the NRW Unit structure High DUWSS X
17.3 |Establish a sufficient stock at the branch level High DSS X X X X X
" 17.4 |Put in place a technical works inspection team High DUWSS e
17 |Institution -
17.5 |Reinforce the research and development low DUWSS b'e b'e b'e b'e b'e
17.6 |Put in place Incentive measures for NRW reduction High DCS X
17.7 |Pro- poor consideration in WASAC strategies low DCS X
17.8 |Continuous improvement and innovation low DUWSS X X X X X
Avail enough equipment and logistics ( vehicle , motocycle , .
18 Logistic and quality 181 tools, protective equipment , etc...) g RS X X X X X
materials 18.2 Ensure the procurement of quality materials ( for new connection High DSS 7 - - - -

and other water works )

14
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Table 1.15 Responsible Section in WASAC for the Implementation of NRW Reduction Action Plan

IWA item Component No* Responsible Section of WASAC
) 1. Volume input metering accuracy 2 Metering Section (DCS)
Quantity of system - - — - -
inut 2. Water production (prevent 3 WOP Unit (DUWSS), Utility Planning Unit
u
P intermittent supply) (DUWSS)
3. Meter reading and billing . . .
o ICT Section (DSS), Billing Section (DCS),
(100% billing based on the actual 6 ) ]
Metering Section (DCS)
measurement)
Zoning and Mapping Section: GIS (NRW of
DUWSS), ICT Section (DSS), Inspection and
4. Customers meter management . .
. Enforcement Section (NRW of DUWSS), Billing
(normal and public tap ) 12 . .
C ol | a ori ) Section (DCS), Customer Service Management
mprove metering accurac
ommerelat fosses P & Y Unit (DCS), Metering Section (DCS), Branch
Management Unit (DCS)
5. Customer database update and . . i
. 3 NRW Unit (DUWSS), Billing Section (DCS)
analysis
Inspection and Enforcement Section (NRW of
6. Illegal Connection 6 DUWSS), Billing Section (DCS), Marketing
Section (DCS)
Leak Detection and Pressure Management (NRW
7. Pressure management 6 of DUWSS), Zoning and Mapping Section: GIS
(NRW of DUWSS)
Leak Detection and Pressure Management (NRW
of DUWSS), Zoning and Mapping Section: GIS
Physical losses 8. Asset Management (Rehabilitation) 6 ) & . pping .
(NRW of DUWSS), Operation and Maintenance
Service (WO unit of DUWSS)
Operation and Maintenance Service (WO unit of
9. Leaks and burst repair 11 DUWSS), Administration and Logistics Unit
(DSS)
Unbilled authorized . ) . Operation and Maintenance Service (WO unit of
. 10. Unbilled authorized consumption 3 . .
consumption DUWSS), Metering Section (DCS)
Zoni d Mapping Section: GIS (NRW of
11. GIS and CMS database 7 onme an appmg eetion (NRW o
DUWSS), ICT Section (DSS)
12. Planning, design and 6 WOP Unit (DUWSS), Utility Planning Unit
implementation of works (DUWSS), Standards Section (DUWSS)
NRW Unit (DUWSS), WOP Unit (DUWSS),
13. Policy and Standard 5 Standards Section (DUWSS), Metering Section
(DCS)
14. Awareness 4 Marketing Section (DCS)
Basic NRW Unit (DUWSS), WOP Unit (DUWSS),
countermeasures 15. Stakeholders management 10 | Marketing Section (DCS), Chief Financial
Officer (CFO)
. NRW Unit (DUWSS), Human Resource Unit
16. Training 4
(DSS)
NRW Unit (DUWSS), Directorate Commercial
o Service (DCS), Metering Section (DCS), Human
17. Institution 8 . .. .
Resource Unit (DSS), Administration and
Logistics Unit (DSS)
18. Logistic and quality materials 2 Administration and Logistics Unit (DSS)

No* :Number of countermeasures
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Related Sections for NRW Reduction

Physical / DCS Commercial \ Finance Fundamental
DUWSS 2 Ttems (1)
Chief Direction
( Qualit - @ S Branch h Financial Support Service
. uality 11 st
NRW Unit WO Unit Assurance Plannil}:g Mf evenue " lis;r omer bervice Management Officer (CFO)
i )
11 Ttems (8) 9 Items (7) Unit Tt Unit Unit Unit 1Item (0) =
\ 2 Ttems (2) LA
J Resource Unit
Leak Detection Operation and Standard Meterin 5 Ttems (3)
and Pressure Maintenance Section Billing Section Section Uf\it —_—
Management Section 4 Ttems (4) 9 Items (9) 10 Ttems (9)
Section 8 Items (6) ICT Unit
14 Items (14) 3 Item (2)
Marketing 10 -
Section
Zoni d ( \
;}:;5;‘; 6 Items (6) Administratio
Section (GIS) n '?\nd )
10 Items (7) Logistics Unit
30(28) 4Item (4)
. 62 (52)
Inspection and \ )
Enforcement 12(9)
Section \ /
4 Items (4)

105
Countermeasures

1-4 The management team undertakes inventory surveys in order to identify facilities improvement

necessary to conduct methods and procedures proposed by Activity 1-3.

1-5

To make clear the contents and the bill of quantity of the priority of countermeasure, an inventory
survey will be carried out. Concrete content of the survey was decided in January, 2017 and

assumed an investigation was planned to start from February.

Specification for inventory survey about facilities was prepared. As a result of the discussion on
these contents (general schematic drawing of water reservoir tank, fact-finding of the stand pipe,
sampling survey of customer meters) with WASAC in February, WASAC decided to implement by

himself.

However, apart from the following item c, the status of progress is considerably delayed due to
personnel shortages, etc., so completion was not possible in 1st Phase. Therefore it was decided to

deal with this by continuing to incorporate the details of this survey into the 5-year Action Plan for
NRW Reduction.

Review and Update of Schematic Transmission Pipeline Map and its Profile

b. Review and Update of the Schematic Drawings of Reservoirs and Pumping Stations

Interconnected by Transmission Pipes Above

Survey of public taps and customer meters (Survey of Public Taps)

d. Survey of public taps and customer meters (Sample Survey of Customer Meters)

Based on the results of Activity 1-4, the management team prepares a report on the necessary

facilities improvement.

Based on the Work Plan that was amended in April 2017, the report will be produced by the end of

16
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August 2017.

1-6  The management team identifies organizational and institutional changes necessary to conduct

methods and procedures proposed by Activity 1-3 and prepares a report.

Based on the Work Plan that was amended in April 2017, the report will be produced by the end of
August 2017.

1-7  The management team prioritizes and schedules the conducts of facilities improvement and

organizational and institutional changes identified by Activities 1-4 and 1-5.

Based on the Work Plan that was amended in April 2017, the report will be produced by the end of
August 2017.

1-8  WASAC secures budget in accordance with the priorities of Activity 1-7 for the next fiscal year.

The budget for this financial year (July 2017 to June 2018) is scheduled to be added and amended
with the approval by the WASAC Board of the 5-year Action Plan for NRW Reduction Report that will
be prepared by the end of August 2017.

1-9  The management team prepares the 5-year Strategic Acton Plan on NRW reduction that

summarizes the achievements from Activities 1-1 to 1-7.

This will be produced by the end of August 2017 based on the framework for the S5-year Action Plan for
NRW Reduction, produced in 1st Phase under “Activity 1-3”.

1-10 The management team holds seminars and presents 5-year Strategic Action Plan for NRW

reduction (Activity 1-8) for WASAC and other concerned parties.

Scheduled to be held at the end of August 2017 when the Non-revenue Water Reduction 5-year
Action Plan is prepared based on the Work Plan.

1-11 The management team reviews 5-year Strategic Action Plan for NRW reduction, updates it as

necessary, and secures the budget for the next fiscal year.

This is scheduled to be implemented from May 2018 onwards in accordance with the progress of the

pilot activities.

1-12  Seminars are organized to present all the achievements of the project for WASAC and other

concerned parties.

The final review of the Non-revenue Water Reduction 5-year Action Plan is scheduled to be carried

out from March 2018 onwards.
17
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: Basic knowledge, skills and technique on NRW control are acquired by WASAC.

2-1 Training materials on NRW control are prepared.

Monitoring Sheet Summary

A list of the training materials in each field relating to training of non-revenue water (text, presentation

materials, etc.) in 1st Phase are shown in Table below.

Table 1.16 List of training materials

No Sector Text & Manual Contents Source Form
NRW Reduction Concept Manual NRW Overview JICA Team DOC
Attachment:
1 NRW -The Manager's Non-Revenue USAID, 2008 DOC
Overview | Water Handbook
-The Manager's Non-Revenue USAID, 2010 DOC
Water Handbook for Africa
2 GIS GIS Procedure Guide Data updating procedures JICA Team DOC
3 GIS GIS Operational Manual Data updating methods JICA Team DOC
4 Leakage Composition of NRW NRW Overview JICA Team DOC
detection
Leakage Handling and attention to use Theory and method of use of
5 '8 Ultrasonic and Electromagnetic electromagnetic and JICA Team DOC
detection .
Flow Meter ultrasonic flow meters
Leakage | Method and Classification of General overview of water
6 detection | Leakage Detection leak detection JICA Team DOC
. Principles of occurrence of JICA Team DoC
Leakage | Occurrence and transmission of
7 detection | leakage sound water leakage sound and USAID, 2008 DOC
g survey methods USAID, 2010 DOC
3 Leakage Analy§1s Qf acoustic (sound) Methqu of analysis of JICA Team DOC
detection | investigating acoustic surveys
Leakage . Manual of procedures for
9 . Manual for Leakage Detection . JICA Team DOC
detection using water leak detectors
Theory of leak noise
Leakage - .
10 . Principle of correlation correlators and survey JICA Team DOC
detection
methods
Folder Structure and how to open Methods of information
1 GIS QGIS sharing using QGIS JICA Team PP
12| g | Utilization of Geographic Overview of GIS (for users) | JICA Team PP
Information System
13 Hydrau.hc Introduction to Hydraulic Analysis | Basics of hydraulic analysis JICA Team PP
analysis | 1 and methods of use
14 Hydrau.hc Introduction to Hydraulic Analysis Methods of use of EPANET | JICA Team PP
analysis | 2
15 Hydrau.hc Introduction to Hydraulic Analysis | Methods of use of Mike JICA Team PP
analysis | 3 Urban
Reduction High Pressure Area by Branching Methods of survey and
16 lan from Transmission Pipeline and analysis of the status in high | JICA Team PP
p Pump water pressure areas
. .. e Appropriate construction
17 P1pe; In-RocZ’m training & OJT of “Piping management, earthworks, JICA Team PP
repair Works

and recording methods
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No Sector Text & Manual Contents Source Form
Pine Appropriate pipe
18 re I;ir Pipe connection connections, and issues and | JICA Team PP
P points of improvement
Pine Methods of cutting and
19 re I;ir Pipe connection -Practice- connecting distribution JICA Team PP
p pipes, and points to note
Water
20 leakage | Leakage survey in Japan Examples.of water leak JICA Team PP
: detection in Japan
detection
Water . . Theory and method of use of
21 leakage qulpn}ent to be provided and the water leak detectors to be | JICA Team PP
: utilization method .
detection provided
Reduction Topic-1_WASAC strategy (“To Insufficiency of sensor data,
22 lan enhance further by adopting and the necessity for
p people-oriented approach™) long-term planning
Reduction | Topic-2 needs of quality data The importance of GIS d.ata,
23 — . customer data, and drawing | JICA Team PP
plan (Customer Data and Drawings)
development
. . . R Issues regarding public
24 Reduction qu 1<':-3_publ}c. taps (What's the water taps, and the necessity | JICA Team PP
plan existing conditions?)
for surveys
Reduction | Topic-4_large customers (Customer The importance of
25 plan behavior largely affects WASAC) management of large JICA Team PP
customers
The status of aged pipes and
. . , | materials, and the necessity
26 Reduction TOplC'-S_..’flSSQt management (What's for construction of DMAs JICA Team PP
plan the criteria for replacement) .
and renewal in accordance
with elevation
Analysis of the status of
27 Reduction | Topic-6_illegal water users (Legal 111<?ge.11 connections using JICA Team PP
plan or not?) existing data, and why there
are illegal connections
. . , Proposal of NRW reduction
28 Reduction T0.p1<j‘-7_summary (What's your methods and confirmation of | JICA Team PP
plan priority measure?) .
order of priority
Reduction | Topic-8 Five Year NRW Reduction Frameyvork for NRW
29 e - reduction proposed by the JICA Team PP
plan Plan ("““Approach and Procedures”) .
specialists
Oreanizati Necessity of change of
30 ongtheor Topic-9_Development of WASAC awareness and JICA Team PP
y organizational improvements
. . e Necessity for
31 Organizati | Topic- 1 0_Rehabilitation or countermeasures against JICA Team PP
on theory | Extension
water leakage and renewal
1 NRW TQplc-l 1_NRW in Examples gf NRW reduction JICA Team PP
Overview | City M Indonesia in Indonesia
33 NRW Topic-12_Meter and Specification Types, specifications, and JICA Team PP
Overview - accuracy of water meters

19
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Table 1.17 Register list

No. Sector Record Contents Source Form
Check sheet for GIS cust
1 GIS Check sheet for Customer Data Update eckes e§ o customer JICA Team EXL
data updating
Check sheet for GIS pipeli
2 GIS Check sheet for Water Network Update eck shee . or Pipe 1.ne JICA Team EXL1
and connection data updating
. . . . Register of the hist f
3 Pipe repair | Template Daily Report (pipe works) .egl.s er.o .e s Or}./ ° JICA Team EXL
distribution pipe repairs

(EXL: Excel)

2-2 Training on NRW management is conducted for the management team and WASAC management as

necessary.

The training materials for problem presentation on basic measures of NRW management were
made, and a seminar was carried out for four times at every week in a project management

meeting in October.

The training was carried out based on "materials for problem presentation on basic measures of N

RW management" mentioned above on November 1, 2016.
2-3  OJT is conducted on the updating of GIS data, using available GIS data base.
Following works were conducted.

The technical training on GIS data update of C/P

Rearranging and reexamination of a workflow affecting GIS update of customer and pipe network
data update

OJT on update of Branch boundary line data

Activity that GIS data management

The introduction of the Google Earth applied for GIS

Introduction of the software of QGIS to 6 Kigali city branches and Google Earth (input to a PC)
was performed to make the environment that WASAC can be shared the GIS data not only HQ
but also branch offices and could watch freely, and to have operation and utilization of the GIS
software fit the staffs other than the GIS team, and to smoothen a shift to future ArkGIS use.

The reconfirmation of technology transfer contents and the introduction of the ArcGIS Geometric
Network analysis (one of the pipe network analysis functions on ArcGIS) was carried out.
Construction and editing of the pipe network model and analysis by this function can be carried
out.

The Manuals (GIS Procedure Guide and GIS Operation Manual: Data update on management
for water network and customer information)were distributed to rerated section of HQ and 6

branch offices.
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Table 1.18 Overview of GIS instruction activities

Monitoring Sheet Summary

layouts and data
analysis

GIS team.

* Instruction was provided on the
construction of “geometric networks”
and analysis methods for analyzing
pipeline networks using ArcGIS.

Category Ins.tmctlon Tmp lemefntano Problems and details of activities Outputs and issues
item n period
Activity | Survey of status | From August = Development of the WASAC GIS data -
0 of GIS data to September, by ESRI and software introduction
development 2016 were not completed.
and operation, * Software and data is saved in all the
C/P’s wishes, individual PCs.
issues, etc. = Skill in the use of the ArcGIS software is
comparatively high, but preparation of
drawings using GIS has not been
implemented.
» Skills in data analysis using software
other than ArcGIS, such as Excel, etc.,
is low.
* As an organization, use of GIS has not
been achieved.
Activity | Activities From Technical support and consulting was The C/P has understood
1 relating to September to provided for continuous updating of data | the skills and techniques
updating GIS October, 2016 | mainly by the WASAC GIS team, necessary for updating
data (customer effectively utilizing the GIS data prepared | GIS data.
and pipe by ESRI and the GIS software. Activities will be
network data, implemented after
new customers) delivery of the outputs.
Activity | GIS support From For 4 of the 6 branches within Kigali city, | The managers can carry
2 relating to the September to excluding the 2 branches associated with | out investigations and
hydraulic October, 2016 | the SUSWAS project, GIS support was explanations together
isolation plan provided for the investigation and with the C/P from the
for the 4 identification of the flow meter point of view of GIS.
branches within installation locations for hydraulic
Kigali city isolation.
Activity | Activities From In order to promote the utilization of GIS | The branch staff has
3 relating to September to data in the whole WASAC organization, understood the methods
utilization and October, 2016 | GIS data sharing was carried out by QGIS | of sharing information
sharing of GIS for the 6 branches within Kigali city. using QGIS.
data
Activity | Practical From = Instruction was provided on the standard | Applied techniques
4 technology September to layout techniques together with the regarding layout and data
transfer relating | November, method of preparation of “data-driven analysis have been
to ArcGIS 2016 pages” which was not known by the understood.

Activities will be
implemented after
delivery of the outputs.

2-4  OJT is conducted on hydraulic analysis and pressure management, using available hydraulic

models.

Collection of hydraulic analysis-related data, and, the lectures and a seminar of the hydraulic analysis

and water pressure management analysis were performed six times for November 8 from September 29
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The training of general theory of the hydraulic analysis

The practice by application EPANET of the hydraulic analysis

Monitoring Sheet Summary

Construction of the use environment of hydraulic analysis software MikeUrban and the

training about the usage of it

Hydraulic analysis of the pilot area

Table 1.19 Outline of training activities for hydraulic analysis and pressure management

Category Ins.tmctlon Impleme.ntatlo Problems and details of activities Outputs and issues
item n period
Activity | Survey on From August - At present, there is not sufficient GIS -
0 WASAC's to September, data of ESRI, which serves as the basic
problems, etc. 2016 data for carrying out hydraulic analysis.
related to Modeling has not been completed.
hydraulic - WASAC, having no track record of
analysis hydraulic analysis, does not sufficiently
understand the implementation of
hydraulic analysis and has not created
an analysis work flow.
- WASAC does not have a vision for "what
it can and must do" with hydraulic
analysis.
- The hydraulic analysis application, Mike
Urban, is provided as an add-on for the
GIS application. Therefore, WASAC
hydraulic analysis is to be conducted by
two of the persons in GIS.
Activity | Training on September, - Purpose of hydraulic analysis The basic theory has been
1 understanding 2016 - Basics of hydraulics understood. The actual
and - Hazen-Williams formula methods of utilization
implementation and the application of
of hydraulic these practical methods
analysis is insufficient.
Activity | Handling of From - Flow and handling of data in WASAC The basic methods of
2 existing data September to - Reliability check for data quality and handling have been
(GIS and water | October, 2016 | hydraulic analysis results understood. The actual
consumptions) methods of utilization
required for and the application of
hydraulic these practical methods
analysis is insufficient.
Activity | OJT on From October - Use of EPANET The method of using the
3 hydraulic to November, - Use of Mike Urban software has been
analysis 2016 understood.

modeling and
software usage

Activities will be
implemented after
delivery of results.
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In-room training and OJT on leak detection for the pilot project are conducted with provided

One of the high-priority issues in the efforts for NRW control is the management capacity for water

volumes and pressures. Specifically, the training must be provided to (1) learn the importance of the bulk

meter management regarding the System Input Volume and (2) enhance the management capacity for

accurate measuring of the Authorized Consumption.

On-the-job training to measure the sectional flow rate of transmission pipeline for identification of the

amount of water leak was conducted. Discharge at the water source plants, aqueducts, bridge-attached

pipes and water reservoirs was measured through the training.

Since the proposed equipment procured by JICA for leak detection could not be delivered before the

training period in 1st Phase, the training was conducted by using only rented equipment of ultrasonic flow

meter, headphone-type leak detector, and electronic leak noise detector.

Table 1.20 Outline of training activities for "Leak detection"

Category Ins.tmctlon Irpp lemgntat Problems and details of activities Outputs and issues
item ion period
Activity | Survey on March, 2017 | - Has not conducted activities for leak -

0 WASAC's detection yet.
problems, etc. - Owns but has not used equipment for leak
related to leak detection.
detection - Has not conducted survey on the amount of

water leak nor identified the status quo.
- Lacks the concepts of water volume
management and pressure management in
the NRW control.
Activity | OJT and From March | - Training on the survey method for water The objectives,

1 OFF-JT on to May, 2017 leakage (degree of deterioration) based on | theory,
pressures, flow measurement and metering in transmission | implementation
rates, and leak pipe system and distribution pipe network | procedures,
measurement (pilot area) measurement

- Training on the operation methods for methods, and
ultrasonic flow meters and pressure gauges | analysis methods
- Theories of items and the analysis method | have been
for survey results understood.
Activity | OJT and From April - Training on leak detection techniques in The objectives,

2 OFF-JT on leak | to May, Pilot Area 1 theory,
detection 2017 - Training on house-to-house survey implementation
technologies techniques in Pilot Area 1 procedures,

- Headphone-type leak detector and measurement
electronic noise detector methods, and
- Theories of items and analysis method for | analysis methods
survey results have been
(Training continued in 2nd Phase) understood.
Activity | OJT and From April - Training on flow behavior monitoring The objectives,

3 OFF-JT on to May, 2017 techniques in Pilot Area 1 implementation
monitoring and - Training on water consumptions, system procedures and
data analysis input, and minimum flow rate at night in measurement

Pilot Area 1 methods have been
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Category Ins.tructlon Ir'npleme?ntat Problems and details of activities Outputs and issues
item ion period
(Training continued in 2nd Phase) understood.
Activity |Analysis methods | - (Training in 2nd Phase) -
4 for NRW
components
Activity |Check and Repair | From March | - Repair and test usage of equipment owned | The equipment
5 of existing to May, by WASAC (leak detectors, data loggers, owned has been
lequipment 2017 headphone-type leak detectors, leak noise repaired.
correlators, and ultrasonic flow meters)
- (Training on usage in 2nd Phase)

2-6 In-room training and OJT on repairing leaking pipes and installing service connection for the pilot

project are conducted.

For the training, the status of repair of leaking water pipes and the status of connection of new pipe
connections were confirmed in 6 branches in Kigali city and 1 branch outside Kigali city, and the
organization, personnel, and materials and equipment were confirmed, issues were identified as shown in

Table below, and the instruction was provided with regard to these issues.

In 2nd Phase when the pilot project will be implemented, more specific instruction will be provided on
the contents of the instruction given in 1st Phase. Monitoring will be carried out to determine whether or not

the details of the instruction carried out in 1st Phase and the records are being appropriately utilized.

Also, it is considered that some of the items among the issues identified should be incorporated into the
S-year Action Plan for NRW Reduction, such as (1) strengthening the construction supervision system, (2)
improvement in pipe repair skills, and (3) strengthening of materials stock, transport vehicles, etc. However
for matters such as (1) technical standards and specifications, (2) construction and materials standards, (3)
construction of detailed pipe network drawings, etc., countermeasures from a long-term viewpoint are

necessary.

The C/P for this field were members of staff of the branches, so it was decided to improve the main
issues facing WASAC (construction methods and use of appropriate equipment and materials) by
providing instruction through site visits and observation, and the methods of use of the procured equipment
in seminars, etc. The necessity of improvement was sufficiently understood through this instruction, and its
practical application in earthworks and new connections has already commenced. Entering the checksheets
produced is being implemented, so it is important to carry out monitoring and evaluation of the status of
implementation. Also, WASAC has started to examine the purchase of some of the new equipment that is
necessary for the improvements. Other than these, regarding the necessary staff increases, vehicles, heavy
machinery, etc., they are stated in the framework for incorporation into the 5-year Action Plan for NRW

Reduction, and investigation of the appropriate quantities, etc., will be carried out in 2nd Phase.
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Table 1.21 Overview of training activities
Category Ins.tructlon Impleme?ntatlo Problems and details of activities Outputs and issues
item n period
Activity | Survey of January 2017 | - Standards and specifications have not -
0 issues, etc., April 2017 been developed for installation of pipes,
regarding repair and inappropriate construction is carried
of leaking water out based on empirical rules.
pipes and * Management drawings are not prepared
installation of and stored, so information cannot be
water supply shared.
equipment by * There is insufficient understanding of
WASAC (6 backfilling earthworks, so construction
branches in is being carried out that causes damage
Kigali city) to pipes.
= The construction tools, vehicles, etc. at
branch level are absolutely insufficient.
* The methods of connecting pipes and
bringing out water hydrants are
inappropriate.
* Checking of pressure resistance is not
carried out after connecting.
= Supervision of construction by private
contractors is not carried out.
Activity | Preparation of From * Earthwork techniques The trainees have carried
1 training February to * Material selection and pipe cutting , out seminars using the
materials in March, 2017 boring and connection methods prepared training materials
accordance with | May, 2017 * Construction management such as safety,
the issues quality (inspection), schedule control,
records, etc.
= Register of the history of repairs
Activity | Indoor training From March * Operation control and technology, The managers from the 6
2 and OJT using to May, 2017 instruction regarding registers and branches have understood
the training records (indoors) the importance of
materials Instruction on improvements in pipe construction management
repair work at the branches (OJT) and records, and the points
* Methods of handling soils (OJT) of improvement regarding
= Welding of polyethylene pipes (OJT) distribution pipe
= Safety measures (OJT) connections and repairs.
Activity | Indoor training | May, 2017 * Development, maintenance and repair of | The managers of the 6
3 and OJT using the training yard branches have understood
the WASAC * Prevention of leaks, pipe connections, the methods of using the

training yard

laying pipes (indoors)

* Pipe selection methods, calculation

methods, utilization of drawings
(indoors)

* Pipe cutting, welding, drilling, and

connection (OJT)
Formulation of work improvement
plans by the branch managers

equipment, appropriate
pipe connections and
repair methods, and have
summarized the points of
improvement.
(Implementation on site
will be in 2nd Phase)
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2-7  In-room training and OJT on meter reading, billing, and customer services for the pilot project are

conducted.

Instruction in ‘Meter reading, Invoicing of charges, and Customer service’ was commenced after
confirming the consistency of the customer data, charge collection data, and GIS customer data, and
instruction was provided for the issues identified from surveys on site and interviews with branch heads,
etc., as shown in Table below. On the other hand the departments involved in this field are diverse, so
instruction was provided individually to key persons in each department, such as GIS personnel,
Commercial Services, etc., and regular weekly meetings were held led by the NRW Section, where the
various issues and countermeasures were discussed. In addition, for more than about 100 members of
staff (branch heads, persons responsible for water operations, pipeline engineers, meter readers) of the 6
branches within Kigali city, which is the frontline of activities in this field, a seminar was held over 3
days from the 9th to the 11th May 2017 on the issues facing WASAC and the methods necessary to deal
with these, using lecturers (key persons) selected from Commercial Services. In this seminar, each of the
managers of the branches prepared an improvement activity plan by themselves describing what needed
to be done in the future, as part of the raising of awareness. They will carry out monitoring during the

construction activities of 2nd Phase to confirm that the improvement activities are being implemented.

Table 1.22 Overview of training activities

Category Ins.tmctlon Impleme.ntatlo Problems and details of activities Outputs and issues
item n period
Activity | Survey of From August * There are no standards or plans for -
0 issues, etc., in to installation and renewal of water meters.
WASAC December, * The status of defective water meters has
regarding meter 2016 not been determined, payment data has
reading, not been analyzed, and the existence of
invoicing of fault data has not been determined.
charges, and * Management is insufficient, so there are
customer many discarded public water hydrants.
service * Data possessed by Customer Service is
not shared with the NRW Section.
* The GIS customer data and the
Commercial Services customer data are
not linked, and there is a discrepancy of
more than 20%.
Activity | Identification of | From January * Implementation of survey of status of Implementation
1 data shortages to May, 2017 public water hydrants schedule to be
* Customer analysis of large-scale continued into 2nd
customers (2nd Phase) Phase.
* Recommendations regarding illegal
connections
Activity | Instruction on From * Methods of analysis of customer data The methods of
2 methods of November to using Excel analysis have been
analysis of December, » Analysis of fault data tlrr;iséztsog?\;i% ilé
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Category Ins.tmctlon Impleme'ntatlo Problems and details of activities Outputs and issues
item n period
existing data 2016 Head office have held
seminars for branch
employees.
Activity | Instruction From January * General methods of checking meters The trainees of
3 regarding to May, 2017 » Criteria for judging defective customer | WASAC Head
checking of
meters meters offices have held
* Awareness workshop for meter readers seminars for branch
(preparation of activity plan) employees, and the
points of
improvement have
been summarized.
Activity | Instruction From January * Types of water meters and specifications | The trainees from
4 regardlqg new | to May, 2017 for water supply hydrants WASAC
connections * Meters and installation methods Headquarters have
= Awareness workshop for water held seminars for
distribution operators and pipe branch employees,
construction (preparation of activity and the points of
plan) improvement have
been summarized.
Activity | Instruction From January * Overview of customer service The trainees from
5 regarding to May, 2017 * Awareness workshop for branch heads WASAC
customer relating to checking of meters and new Headquarters have
service connections held seminars for
branch employees,
and the points of
improvement have
been summarized.
Activity | Construction of |- (Specific formulation in 2nd Phase in -
6 implementation accordance with the pilot activity plan)
system within
branches for
pilot activities

2-8

29

Training materials on NRW are reviewed and updated.

Updating will be carried out through implementation of the pilot project of Output 3.

Based on feedback of Activities from 2-5 to 2-8, training programs are developed and training

courses are planned.

This is scheduled to be implemented from May 2018 onward, based on the work plan.
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[Activities of Output 3]

: WASAC learned how to conduct NRW reduction measures through the implementation of the
Pilot Project.

3-1 An action team is organized to conduct NRW reduction measures at Pilot Area 1.

The member of the action team is appointed formally in August by CEO, and formation is finished

in August 2016.

3-2 The action team grasps the current situations of Pilot Area 1 through reviewing available maps,

customer ledgers, surveys, and other necessary means.

Selection of two pilot areas (Area 1: Kadobogo (Kiyovu) Kacyiru Branch Area 2: Ruyenzi (Runda)
Nyarugenge Branch ) from the proposed candidate sites in September 2016.
Information dada collection of Kigali city and the two pilot areas in September 2016

Information data update of pilot areas such as population and number of customers
3-3 The action team plans and schedules the implementation of the pilot project for Pilot Area 1.

A work plan of pilot project for areal was prepared.

Preparation of facilities plan for the establishment of pilot area such as location of inlet chamber and
design them including requires equipment such as flowmeter, pressure gauge and valves in
September

The detailed design of the chamber at the inlet (flowmeter setting position) was made in September,
and trial excavation was conducted for confirm the number of the existing pipe, laying position,
depth, type, diameter, and performed final decision of the structure in October.

The contents, specification and quantity of the equipment to be installed in the chamber were

clarified in October.

3-4 The action team hydraulically isolates Pilot Area 1, and installs flowmeters and pressure gauges at the

inlets of the Pilot Area 1.
Procurement of Equipments

Contents of procurement equipment (flowmeter, pressure gauge, valve, customer meter etc.) were
confirmed and specification and BoQ were decided in October.

The procurement preparations such as marketing researches, contract documents, supplier list for
competition of quotation were performed in September..

Notice for competition of quotation was made October 14, and as a result of evaluation of the

documents submitted, the contract with a procurement supplier on November 8. The delivery of the
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equipment is scheduled in March.

Construction of Chambers

3-5

3-6

3-7

3-8

3-9

3-10

3-12

3-13

Design of four chambers to be installed inlets of the pilot area was performed for the price
competition in September.

Notice of the price competition to the contractors was made on December 8, 2016 for submission
of the quotation on January 27, 2017. As the result of evaluation of it, contract was agreed on
February 15, 2017.

Construction work has completed in May 25, 2017.

The additional investigation for separation of the tertiary pipe in the Kadobogo pilot area was

performed. Isolation work was performed by WASAC.
The action team establishes the baseline NRW rate of Pilot Area 1.
The implementation in July 2017 or later is planned based on the work plan.

The action team conducts measures for reducing "Apparent Losses" indicated by the water balance

of International Water Association (IWA) for Pilot Area 1.
The implementation in July 2017 or later is planned based on the work plan.

The action team measures NRW after conducting Activity 3-6 and examines its effectiveness.

The implementation in January 2018 or later is planned based on the work plan.

The action team conducts measures for reducing surface leakage (visible leakage).
The implementation in January 2018 or later is planned based on the work plan

The action team measures NRW after conducting Activity 3-8 and examines their effectiveness.
The implementation in March 2018 or later is planned based on the work plan.

The action team conducts measures for reducing underground leakage (invisible leakage).

The implementation in March 2018 or later is planned based on the work plan.

The action team measures NRW after conducting Activity 3-10 and examines their effectiveness.
The implementation in May 2018 or later is planned based on the work plan.

The action team reviews the results from Activities 3-5 to 3-11, and undertakes cost-benefit

analysis of NRW for each Activity of 3-6, 3-8, and 3-10.
The implementation in May 2018 or later is planned based on the work plan.

The action team summaries activities and results from Activities 3-1 to 3-12, prepares the
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completion report on the pilot project for Pilot Area 1, and submits it to the management team.

The implementation in May 2018 or later is planned based on the work plan.

The action team holds a workshop and presents the completion report of the pilot project prepared
by Activity 3-13 to WASAC and other concerned parties.

The implementation in May 2018 or later is planned based on the work plan.

Action team conducts activities from Activities 3-1 to 3-14 at Pilot Area 2.

The implementation in June 2018 or later is planned based on the work plan.

Action team prepares manuals on methods and use of survey equipment learned through the
implementation of the pilot project, and holds seminars in order to share them with WASAC and

other concerned parties.

The implementation in July 2018 or later is planned based on the work plan.

[Activities of Output 4]

: 4 branches in Kigali establish the system to measure NRW rates accurately.

4-1 Isolation plan of 4 branches prepared by WASAC will be reviewed and revised as necessary.

About 4 branch isolation, the GIS team and the Branch Offices made opinion adjustment with
advice of JICA expert, site investigation in order to decide the boundary lines in October, 2016.
Because it was revealed that the movement between branches of the customer registration was
necessary about the decision of the boundary line, it was decided to adjust it after boundary line
decision.

Four branch separation boundary lines were established by the end of September, 2016, But it
was non-start about movement of customer registration.

A GIS team clarified re-enrollment about the movement of customer registration (1712 as of

September 2016)

4-2 Based on the isolation plan prepared by Activity 4-1, exact locations for the installation of

electromagnetic flowmeters and pressure gauges are determined by field survey.

+ Flowmeter setting positions for isolation of 4 branches were examined on the GIS map jointly
with NRW team and GIS team in a project progress meeting of October 7.

+ After the position decision on the quantity, individual spot investigation was carried out by JICA
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team and WASAC team to confirm condition of existing distribution pipes. Trial excavation was
conducted for 18 places.

*+ The joint meeting of the NRW and GIS team was held in order to settle site setting position of
flowmeter on October 31.

* The technical specifications of the equipments such as electromagnetic flowmeter, mechanical
flowmeter, pressure gauge, valves, data loggers and server hardware etc. for the establishment
of monitoring system was prepared by the end of November.

+ Technical specification and Bill of Quantity for the tender were submitted to the JICA office on

December 9.

4-3 Electromagnetic flowmeters and pressure gauges are procured and installed for isolating 4 branches,

and chambers are constructed as appropriate.

Construction of Chambers

4-4

4-5

23 chambers to be installed in the network were designed for the tender in November 2016.
Notice of the price competition to the contractors for construction of chambers was made on
December 8, 2016 for submission of the tender on January 27, 2017.  As the result of evaluation

of it, contract was agreed on February 15, 2017.

Procurement of the equipment to be installed within the concrete chambers decided upon in ‘Activity
4.2’ is being carried out by the JICA office. The tender notice was published on May 26, 2017, the
tender explanation meeting was held on May 30, and a supplier within Rwanda is scheduled to be

selected by July 21.

The concrete chambers in which this equipment will be installed are currently under construction by
outsourcing to a local company. Concrete chambers are being constructed at 23 locations, of which
construction has been completed at 11 locations in 1st Phase, and construction work will continue at
the remaining 12 locations in 2nd Phase. However, delivery of the equipment is likely to be on or
after November 2017 in 2nd Phase. After the equipment has been procured, it will be installed by
WASAC, under the supervision of the specialists.

System input to each of 4 branches is measured.

The implementation in January 2018 or later is planned based on the work plan.

Based on the results of Activity 4-4, NRW rates for each branch are calculated and reported.

The implementation in January 2018 or later is planned based on the work plan.
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Achievement status of the Project outputs is observed according to the PDM indicators as the table

below indicates:

Table 1.23 Achievement of Outputs

training programs prepared
by the project.

Outputs ObJethe_ly Verifiable Status of the Achievement
Indicators
1 Planning 1-1 5 year Strategic Action plan | -The relevant information are being collected from existing data and
capacity of is reviewed and updated, documents.(GIS data, Customer data, PIP: Performance Improvement
NRW reduction taking into account of the Programme, NRW Action Plan, Questionnaire survey for 20 branches)
of WASAC is results of the Pilot Project. - Site visit survey for up-countries Branch offices) was conducted to get
enhanced. fact-findings of WASAC's NRW reduction activity for the cause analysis of NRW.
1-2  All the project +Inventory survey is being conducted by WASAC
achievements are shared +Since not enough time was secured to make action plans in the 1st Phase
by WASAC and other three months behind the initial schedule, the Project Team proposed to continue
concerned parties by to elaborated action plans in 2nd Phase together with WASAC management
holding seminars. team and action team.
*Framework of the Action Plan was finalized in the seminar held on May 29,
2017 by WASAC management team and action team.
- Detail sub-actions of counter measures, working schedule, Bill of Quantity of
the activities at each responsible sections of Head Office and 20 Branch Offices
will be listed up as Action Plan for 5-year separately, in June and July 2017.
+Budged for Action Plan will be estimated in August.
+Action Plan will be finalized and seminar to share the result will be held at the
end of August 2017.
-Implementation of the activities mentioned in Objectively Verifiable Indicators
are planned in upcoming steps during the 2nd Phase.
2 Basic 2-1  More than XX number of +Training on NRW management was conducted
knowledge, trainees receive training. +OJT was conducted on the updating of GIS data base
skills and +OJT was conducted on hydraulic analysis, and pressure management
technique on +In-room training and OJT on leak detection was conducted. Since the
NRW control proposed equipments for leak detection were not delivered before the timing of
are acquired 2-2 WASAC human resource the training, only limited rental equipments were used. Another training is
by WASAC. development plan includes | 2nneq in the 2nd Phase through the Pilot Project.

+In-room training and OJT on repairing leaking pipes and installing service
connection was conducted and another training is planned in the 2nd Phase
through the Pilot Project. The materials and equipments to be used for the
training were procured.

+In-room training and OJT on meter reading, billing, customer services will be
through the Pilot Project.

*The capacity assessment of C/Ps and related sections in Head Office and 6

conducted in the 2nd Phase

Branche Offices in Kigali city will be carried out through the activities in the 2nd
Phase. So, the baseline survey and end line survey for capacity assessment will
be carried out in the 2nd Phase.

+Draft indicators for Output 2-1 will be proposed by the Expert Team during the
third Management Team meeting scheduled on August ** 2017 and will be
accepted in the second SC scheduled beginning of September 2017.
-Implementation of the activities mentioned in Objectively Verifiable Indicators
are planned in upcoming steps during the 2nd Phase.
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3 WASAC 3-1  NRW rates are reduced at *Two pilot areas (Area 1: Kadobogo, Kacyiru Branch, Area 2: Ruyenzi, New
learned how to each pilot area as follows: Nyarugenge Branch ) were selected.
conduct NRW Pilot Area 1: from XX% * The preparation work in order to setting up above two pilot areas (DMAs) was
reduction to XX% and Pilot Area 2 conducted such as procurement of the equipments and construction of
measures from XX% to XX%. (XX% chambers for inflow measurement, separation of tertiary distribution pipes for
through the will be determined after isolation of the area and installation of valves in the network.
implementation baseline NRW rates are *Implementation of the OJT activity for Area 1 was planned.
of the Pilot established.) *The baseline survey of pilot areas will be implemented for NRW reduction.
Project. 3-2 Action team members +Draft indicators for Output 3-1 will be proposed by the Expert Team during the
share experiences at third Management Team meeting scheduled on August ** 2017 and will be
workshops regarding accepted in the second SC scheduled beginning of September 2017.
implementation of the pilot Implementation of the activities mentioned in Objectively Verifiable Indicators
projects. are planned in upcoming steps during the 2nd Phase.
3-3 The action team prepares a
completion report of the
pilot project.
4 4 branches in 4-1  NRW rate of each branch is | -Isolation plan of 4 branches prepared by WASAC was reviewed and boundary

Kigali establish
the system to
measure NRW
rates
accurately.

periodically monitored and
reported in PIP
(Performance Improvement
Plan) every month.

line was decided. -Exact locations for the installation of electromagnetic
flowmeters and chambers which flowmeters are installed are determined by field
survey. -Detailed design was done for preparation of technical specifications
of the equipment of a monitoring system. -The chambers were designed and
construction work has been started from March 2017. The 11 chambers were
constructed in 1st Phase and construction of the remaining 12 chambers are in
process.* The tender procedure on procurement of the equipment of monitoring
system has been started from May 26, 2017. It is supposed the equipment will
arrive in November 2017.- Afterward, installation of the equipment will be carried
out by WASAC as the training under instruction of JICA Expert. -
Implementation of the activities mentioned in Objectively Verifiable Indicators
are planned in upcoming steps during the 2nd Phase.

1-4 Achievement of the Project Purpose

Project Purpose

WASAC's capacity is enhanced to conduct NRW reduction measures as planned for Kigali city.

Objectively Verifiable Indicators

1.
2.

Means of Verification

S-year Strategic Action Plan for NRW reduction is approved by the Minister of Infrastructure.

Annual action plan regarding NRW reduction of each branch is reflected in annual action plan of

WASAC.

. The management at WASAC recognizes the effects of NRW reduction, and approves the budget of

each branch for implementing annual action plan for NRW water reduction

1. 5-year Strategic Action Plan for NRW reduction approved by the Minister of Infrastructure
2. Annual action plan of WASAC

3. Budget of WASAC
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S-year Strategic Action Plan for NRW reduction is scheduled to elaborate at the end of August 2017.

Afterward, the Action Plan should be approved by the Minister of Infrastructure. Action Plan of 6

branches in Kigali City should be reflected in annual action plan of WASAC. The budget for

implementing Action Plan of 6 branches in Kigali City should be approved. These conditions of the

Indicators will be achievement after elaboration of 5-year Strategic Action Plan, that is after September

2017.

1-5 Changes of Risks and Actions for Mitigation

No major changes have been seen in the PDM important assumptions; therefore, there was no need to

carry out special actions for mitigation so far.

(1) Pre-Conditions

Table 1.24 Action for Mitigation on Pre-Condition

PDM Pre-Conditions

Curent Situation

Action for Mitigation

1 GIS data base and hydraulic modeling
prepared by ESRI are available as
scheduled.

By a delay, a latest work version of ArcGIS for the
Kigali city was delivered in WASAC in the end of
September 2016. But pipeline network information was
insufficient and was in condition to continue revising
data until a plan of delivery date in March, 2017.
Therefore it was not able to utilize ArcGIS effectively for|
the decision of electromagnetic flowmeter setting
position for 4 branch isolation work. But it was able to
carry out about the update of the GIS database which was
a subject of the training on schedule.

In the beginning of September, WASAC has already
owned a license of MikeUrban. However, it was not
available it because of some trouble between Esri and
WASAC. In addition, it was not able to build the
hydraulic analysis model of the whole Kigali City
because ArcGIS was not completed. Temporary delivery
of MikUrban was made by Esri in the end of October.

(2) Important Assumption on Proceeding Assumptions (from Qutputs to Project Purpose)

Table 1.25 Action for Mitigation on Important Assumption (from Outputs to Project Purpose)

PDM Importance Assumption

Current Situation

Action for Mitigation

is not subject to large scale reorganization.

The non-revenue water section at WASAC [1-1 Structure of WASAC was devised on March 2,
2017, but does not lead to the enforcement as
of June 2017. On the project, it is thought that
there is not the substantial influence. Movement
Planning Unit of UWSS to the direct control of
CEO, movement of the GIS section to under the

WOS unit.

the Project.

WASAC staff do not resign after training by

1-2  Not applicable

3 Large scale natural disaster dose not occur. [1-3 Not applicable

34




PM Form 3-1 Monitoring Sheet Summary

(3) Important Assumption on Proceeding Assumptions to Overall Goal

Table1.26 Action for Mitigation on Importance Assumptions (from Project Purpose to Overall Goal)

PDM Importance Assumption Current Situation Action for Mitigation
1 The Government policy on NRW remains as 1-1  Not applicable
highly prioritized.

1-6 Progress of Actions undertaken by JICA

Two project vehicles were provided to the Project for use by JICA Expert Team and CPs in January
2017.
Procurement of leak detection equipment is in process. These are expected to be procured by July
2017.
Procurement of equipment such as electromagnetic flow meter, pressure gauge and gate valve for
monitoring system of 4 branches in Kigali is in process. These are expected to be procured by

November 2017.

1-7 Progress of Actions undertaken by Rwanda side

1) Completed
Appointment of Management Team and Action team
Isolation plan of 4 branches, decision of boundary line between branches.
Concept Note preparation for decision of branch boundary.
Survey and adjustment to decide to points to be construct the chambers.
DMA formation of Pilot Area 1 and Area 2 (installation of valves, adjustment of tertiary pipe)
Joint visit JICA-WASAC of WASAC’s upcountry branches.

Training in Japan

2) In progress
Inventory survey is caring out by WASAC team.
Preparation of 5-year Strategic Action Plan for NRW reduction.

Leakage detection work of service connection of customer meter in Pilot Area 1.

1-8 Progress of Environmental and Social Considerations (if applicable)

No remarkable progress and consideration have been seen.
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1-9 Progress of Considerations on Gender/Peace Building/Poverty Reduction (if applicable)
No remarkable progress and consideration have been seen.

1-10 Other remarkable/considerable issues related/affect to the project (such as other JICA's

projects, activities of counterparts, other donors, private sectors, NGOs etc.)

SUSWAS Project

2 Delay of Work Schedule and/or Problems (if any)
2-1 Detail
1) Delay of preparation of 5-year Strategic Action Plan for NRW reduction (Output 1)

Since not enough time was secured to make action plans in the 1% Phase three months behind the
initial schedule, the Project Team proposed to continue to elaborated action plans in 2nd Phase together

with WASAC management team and action team.

It needs to be elaborate on to produce a more tangible and practical institutional framework. The role
and responsibilities of the management team in the framework for the NRW reduction plan should be

confirmed.

In the management team meeting held on March 15, 2017, it was decided that the preparation work of
Action Plan continues into 2nd Phase of the project until the end of August 2017 and the work method.
The current situation of NRW activities, causes and countermeasures are discussed through the series of
workshops held from March to May of 2017. As a result, the framework of the Action Plan was finalized

in the seminar held on May 29, 2017 by WASAC management team and action team.

Detail sub-actions of counter measures, working schedule, Bill of Quantity of the activities at each
responsible sections of Head Office and 20 Branch Offices were listed up as tangible Action Plan for

S5-year, separately, in June and July 2017.

Budged for Action Plan will be estimated in August. Action Plan will be finalized and seminar to
share the result will be held at the end of August 2017. The Action Plan should be approved by Board of
Directors of WASAC and MININFRA .

2) Delay of Inventory Survey (Output 1)

Inventory survey was scheduled to be implemented by local subcontracting on the JICA expart’s side as
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follows. However as a result of a strong wish by WASAC, it was decided that it will be carried out by
WASAC, and the JICA expart will provide support for this.

However, apart from the following item c, the status of progress is considerably delayed due to
personnel shortages, etc., so completion was not possible in 1st Phase. Therefore it was decided to deal with

this by continuing to incorporate the details of this survey into the 5-year Action Plan for NRW Reduction.

Review and Update of Schematic Transmission Pipeline Map and its Profile

b. Review and Update of the Schematic Drawings of Reservoirs and Pumping Stations
Interconnected by Transmission Pipes Above
Survey of public taps and customer meters (Survey of Public Taps)

d. Survey of public taps and customer meters (Sample Survey of Customer Meters)

3) Procurement of the equipment for water leak detectors (Output 2)

Since the proposed equipment procured by JICA for leak detection could not be delivered before the
training period in 1st Phase, the training was conducted by using only rented equipment of ultrasonic flow

meter, headphone-type leak detector, and electronic leak noise detector.

The equipment will be expected to deliver in July 2017.

4) Construction of the chambers for installation of the equipment for monitoring system (Output 4)

The chambers were designed and construction work has been started from March 2017. The 11
chambers were constructed in 1st Phase and construction of the remaining 12 chambers are in process.

The all works will be expected to complete in August 2017.

5) Procurement and installation schedule of the equipment for monitoring system (Output 4)

The tender procedure on procurement of the equipment of monitoring system has been started from
May 26, 2017. It is supposed the equipment will arrive in November 2017.  Afterward, installation of
the equipment will be carried out by WASAC as the training under instruction of JICA Expert.

6 ) Indicator of Project Design Matrix (PDM)

Draft indicators for Overall Goal, Output 2-1 and Output 3-1 of the PDM will be proposed during the
third Management Team meeting scheduled in August 2017 and will be accepted in the second SC
scheduled in September 2017.
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Table 1.27 PDM of This Project

Output Objectively Verifiable Indicators
[Overall Goal] NRW rate of Kigali city (year 2022 xx %) (to be confirmed during the
project)
[Outputs]
Output 2. 1:More than XX number of trainees receive training.
Output 3. 1 :NRW rates are reduced at each pilot area as follows: Pilot Area 1: from
XX% to XX% and Pilot Area 2 from XX% to XX%. (XX% will be
determined after baseline NRW rates are established.)

7) Capacity Assessment of the Project

The capacity assessment of C/Ps and related sections in Head Office and 6 Branche Offices in Kigali
city will be carried out through the activities in the 2nd Phase. So, the baseline survey and end line survey

for capacity assessment will be carried out in the 2nd Phase.

3 Modification of the Project Implementation Plan

3-1 PO

As a major modification, the timeline of Activity 1.4-1.10 and Activity 4.3 were shifted to the beginning

of the 2nd phase from the 1st phase. This modification was reflected as PO.

Activity 4.4 and 4.5 will be started from March 2018.

3-2 Other modifications on detailed implementation plan
No major modification was made.

(Remarks: The amendment of R/D and PDM (title of the project, duration, project site(s), target group(s),
implementation structure, overall goal, project purpose, outputs, activities, and input) should be
authorized by JICA HDQs. If the project team deems it necessary to modify any part of R/D and PDM,

the team may propose the draft.)

4. Preparation of Rwanda Side toward after completion of the Project

Not applicable.

I1. Project Monitoring Sheet I & I1

As attached.
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Project Monitoring Sheet | (Revision of Project Design Matrix)

Project Title: Project for Strengthening Non-Revenue Water (NRW) Control in Kigali City Water Network Version 3
Implementing Agency: WASAC Dated July 31, 2017

Target Group:WASAC staff engaged in Non-Revenue Water reduction

Period of Project:2019/6/30
Project Site: 4 Branches in Kigali city(Kacyiru, Nyamirambo, Gikondo, Nyart Model Site:

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks
Overall Goal The Government policy on
- — I . ; N/A

WASAC conducts NRW reduction measures as planned for Kigali city. NRW rate of K|gal| mty(_year 2022 XX Annual report of WASAC NRV\lllremalns as highly

%) (to be confirmed during the project) prioritized.
Project Purpose h Structure of WASAC was devised on March 2, 2017, but
1 5-year Strategic Action Plan for NRW (1 5-year Strategic Action Plan for NRW T ‘i_non'tr?,\\'li'g: (;N_atert does not lead to the enforcement as of June 2017. On the
reduction is approved by the Minister of reduction approved by the Minister of section a 1S no project, it is thought that there is not the substantial
Infrastructure. Infrastructure subject to large scale influence. Movement Planning Unit of UWSS to the direct
2 Annual action plan regarding NRW reorganization. control of CEO, movement of the GIS section to under the
o . reduction of each branch is reflected in |2 Annual action plan of WASAC ) WOS unit.

WASAC's capacity is enhanced to conduct NRW reduction measures as annual action plan of WASAC WASAC staff do not resign

planned for Kigali city. 3 The management at WASAC after training by the Project.
recognizes the effects of NRW
reduction, and approves thg budget of |3 Budget of WASAC Large scale natural disaster
each branch for implementing annual dose not occur